V.—Notes on (ORALS oF TUR GENUS AcRorora (MADREPORA 
Lam.) wiru new DESCRIPTIONS AND FIGURES oF Types, AND 
OF SEVERAL New SPEctEs. 
é 
By A. E. VERRILL. 


Many changes in the nomenclature of this great and ditfienlt genus 
have receutly been made, especially in the extensive descriptive 
catalogue by Brook, But in consequence of the new determinations 
of many of the species by him, and of his redescriptions of a number 
of the types of Ehrenberg, Edw. and Haime, Quelch, and others, it 
has become very desirable to compare the types of Dana and other 
American writers with his new descriptions. 

Tt is certain that there is still great confusion among writers on 
corals as to the character and limits of many of the species of this 
genus, and especially as to the application of the names given by 
Lamarck, Ehrenberg, and other early writers to some of the species. 

Such Lamarckian names as uxa, abrotanoides, corymbosa, and 
others have each been applied to a dozen or more species, by as many 
different writers. 

This is due partly to the total lack of figures of many of the 
older types, and partly to the very short and imperfect descriptions. 
Brook has done great service by redescribing in detail many of these 
original types, in the museums of Berlin, Paris, and the British 
Museum. But if he could have figured them, his work would have 
been of much greater value. 

Now that photographs of corals can be so easily and cheaply 
reproduced, it is to be hoped that all the extant types will soon be 
illustrated. 

At this time; owing to the lack of funds for the purpose, I am 
able to give figures of only a few of the types in our museum, but I 
hope that more work of this kind can be done at no distant time. 

In this article I have undertaken to redescribe only a few selected 
out of the whole number of Dana’s types that are in the Yale 
Museum,* selecting those in respect to which European writers have 
made the most mistakes, and those which Dana did not figure. I 


* The principal set of Dana’s types is in the U. S. Nat. Museum. Those have 
been enumerated by Mr. R. Rathbun, Proc. U. S. Nat. Mus., x, 1887. But he 
did not redescribe them. 
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have also given additional descriptions of several of my own types, 
described in 1864-68, and on the type of A. tubigera (Horn, 1860) 
I have added descriptions of several new species. 

A number of these types are here figured from enlarged photo- 
graphs, made by Mr. A. Hyatt Verrill. 


Acropora Oken (restr.). Type, A. muricata. 

Madrepora (pars) Lam., Syst. Anim., p. 371, 1801 (non Linné, ed. x). Lam, 
Hist. Anim. s. Vert., ii, p. 277, 1816. Dana, Zoéph., p. 435, 1846. Edw. 
and Haime, Hist. Corall., iii, p. 182, 1860 (non Ehr.). 

Acropora (pars) Oken, Lehr. Naturg., p. 66, 1815 (type, 3d species=A. muri 
cata). 

Madrepora Brook (with ten subgenera), Cat. Mad. Brit. Mus., i, p. 22, 1893. 

Isopora Vaughan, Fossil Corals Curacoa, ete., p. 68, 1901. Stony Corals Porto 
Rican Waters, Bull. U. S. Fish Comm. for 1900, ii, p. 312, 1901.* 


On pages 110-113 and 164, I have given reasons for displacing 
Madrepora as the name of this genus, and for the substitution of 
Acropora Oken. 

In brief they are these: 
1st, No recognized species of this genus was included in Madrepora 

by Linné, in his Syst. Nat., ed. x. 
2d, M. muricata (auth.), which originally included all the known 
species of Acropora, was put under Millepora in the ed. x, 
though placed in Madrepora in ed. xii, as also by Pallas, 
Therefore it cannot properly be taken as the type of Madre- 
pora ìf the ed. x is to be used as the starting point of the 
binomial system. 
3d. Lamarck, in 1801, gave only two species as examples of Madre- 
pora, viz: M. muricata and M. porites. The latter was 
made the type of the genus Porites by Link, in 1807, other- 
` wise it might have been adopted for the type of Madrepora. 
4th. Oken, in 1815, proposed the genus Acropora, including three 
species, of which the third was A. muricata. This can be 
adopted as its true type, because the seeond had already 
been placed in Porites by Link, 1807; and the first was 
placed in Pocillopora by Lamarck, in 1816. This leaves the 
name Aleropora clearly available for the great genus of which 
A. muricaty is the type. 

The genus Acropora (restr.) is characterized by the presence of at 

least two forms of corallites. In all branched forms there is a sym- 


* Mr. Vaughan has recently authorized me to state that he now accepts the 
name Acropora for this genus, instead of Isopora, See p. 206. 
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metrical and usually larger axial corallite at the end of each branch 
(sometimes more than one), which produces radial or lateral buds 
around its base. These buds mostly develop into a symmetrical, 
often one-sided or labiate radial corallites in which the zodids may 
have longer direetive tentacles and wider directive septa. 

More or less of the radial corallites become larger and syimmetri- 
cal and eventually may become the axial corallites of new branches 
or branchlets. 

Other radial corallites, without prominent lips, often occur on the 
larger branches, or on their under sides, wholly immersed in the 
canenchyma, 

Most, if not all, of the species when young form inernsting groups 
or plates. In this stage new corallites are formed around the margins 
from exothecal buds. Massive or unbranehed species sometimes have 
seattered axial ecorallites, scarcely more prominent than the others. 

The porous cenenchyma is usually scanty in the smaller branches, 
but often becomes abundant in the basal mass and larger branches. 

The septa are usnally 12, in two cycles, those of the second cycle 
being narrow and thin, and often rudimentary or entirely lacking. 
The direetive septa are usually wider than the others, and often 
unequal. Sometimes all the septa are nearly abortive. 

In several species a few larger or giant ealicles occur, with 24 septa. 

The surface of the canenchyma varies much in character and often 
furnishes useful specific characters, but it is liable to vary on differ- 
ent parts of a single specimen, according to age and other conditions. 
It is commonly porous or pitted, and more or less thickly covered 
with minnte rough or sharp spinnles or granules. 

The walls of the corallites may be regularly eostulate, or else 
covered with granules, either in rows or densely grouped. These 
differences afford useful speeific characters, but are liable to vary. 

Brook (Cat. Mad., 1893) recognized 220 species. Probably many 
of these will be united when larger series can be compared, Prob- 
ably Brook has attached too much importanee to variations in modes 
of growth. 

I have studied about 120 species, most of which seem valid, 
ineluding those deseribed by Dana, a number of the types of Edw. 
and Haime, and many others from China, the East Indies, Ceylon, 
Red Sea, ete. But of many of these I have not seen good series. 

The types of most of Dana’s species collected by the U. 8. Expl. 
Exped. are in the U. S. National Museum. The first series of the 
duplicates of that collection was early given to Professor Dana for 


Trans. Conn. Acap., Von. XI. 14 JANUARY, 1902. 


210 A. E. Verrili— Corals of the Genus -leropora. 


the Museum of Yale University. These F found in the original 
packages, with Dana’s labels, when I took charge of them in 
1864, 

A second series of duplicates was selected from the collections in 
the National Museum (then in the Smithsonian Inst.) by me in 
1860, under the direction of Professor S, F. Baird, for the Museum 
of Comparative Zoölogy. 

The types of Dana’s species received from other sources are mostly 
in the Museum of Yale University. The most important of these 
came from Point Pedro, Ceylon, collected in 1843, by the Rev. 
George II. Apthorp, who was a missionary there, 1833-1844. His 
letters relating to this valuable collection are still preserved in the 
museun.* Some of the specimens recorded by Dana as from “ Singa- 
pore” probably were from this collection, but others were correctly 
recorded as from Ceylon:—e. ¢. M. effusa, M. plantaginea, M. 
efflorescens. The loeality-labels of some of the Ceylon specimens 
were lost before Dana studied them. 

The types of my own species, from the U. S. North Pacifice Expl. 
Exped., are in the Nat. Mus., but duplicates or fragments of most of 
them are also in the Museum of Yale University. Other species 
described by me tn 1864-1866 are in the Museum of Comparative 
Zodlogy and Yale Museum. The species studied by me from the 
Red Sea were mostly in the Ward collection, afterwards purchased 
by the Field Columbian Museum of Chicago, but duplicates or frag- 
ments of many of them are also in the Yale Museum, 

All the West Indian forms seem to be mere growth-varieties of 
one polymorphic species. See A. muricata and varieties, pp. 165- 
168. 


* The Rev. George H. Apthorp, of the American Ceylon Mission, was born 
May 81st, 1798, at Quincy, Mass.; died at Oodoopitty, Ceylon, June 8th, 1844. 
He graduated at Yale College in 1829, and at Princeton Theol, Seminary in 
1882. Sailed for Ceylon July 1833, arriving there in Oct. 1883. 

He was a very devout man and a devoted missionary, laboring, apparently, in 
a very barren and unpromising field, under many and great disadvantages. 

The collection of corals was made at Point Pedro, about 7 miles from Varany, 
where he was then stationed with his wife, who aided in obtaining and bleaching 
the corals, and also in making a collection of shells sent with them. 

In his letters of 1843, to Prof, Benj. Silliman, Sr., he mentions some of the 
difficulties encountered, both in obtaining and also in packing the corals, for 
no suitable packing materials could be had, except the cast-off garments of the 
girls in the mission school, His specimens arrived in good condition, however. 

He also states that no other corals had ever been sent away from that locality. 
Some of the species sent by him are still very rare in collections, as for example, 
Pocillopora grandis D. 
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Notes on the Distribution and Subdivisions of Acropora. 


The following list contains most of the species that I have per- 
sonally studied, with their principal recorded localities. It is proba- 
ble that most of the East Indian species have a very wide distribu- 
tion, though at present recorded from only a few localities, or per- 
haps from only one. Many species are known to range from 
Singapore to Tahiti or the Fiji Is. or even to the Great Barrier 
Reef, and to the Red Sea. Probably many others will be found to 
have as great a range, when more fully collected. 

This wide distribution, and even a greater one, is well known to 
occur, also, in the case of numerous mollusks, echinoderms, cte., 
characteristic of the Indo-Pacific fauna. 

But it is probable that local variations, especially in growth-forms, 
will occur in the same coral when found in widely separated localities, 
as is the case in other groups. Probably many of these growth- 
variations have been described as distinct species, but without a 
large series of specimens it is not possible to determine this, in most 
eases. The variations of A. muricata in the West Indies should 
serve as a caution against overestimating the importance of mere 
forms of growth in corals of this genus and others. 

Many mollusks and echinoderms of the Kast Indian fauna range to 
Australia, Africa, and even to the Hawaiian Islands. But I have 
never seen an authentic specimen of Acropora from the IIawaiian 
Islands. Local collectors assert that the genus does not oceur there. 
But great quantities of corals, etc., are brought from the Polynesian 
Islands to Honolulu by the missionary vessels and sold there as 
curiosities. 

Many corals, seen in collections, labelled as from the Hawaiian 
Islands, have been obtained in this way, but are natives of the 
Caroline Islands, Ebon Island, the Kingsmills Islands, etc. This is 
especially the case with ornamental species, like Stylaster elegans V., 
Distichopora nitida, ete. 

Probably this was the case with the several species of Acropora, 
recorded from the Hawaiian Islands by Brook, heir occurrence 
there certainly needs confirmation, for in the large authentic col- 
lections of corals that I have studied from those islands no Acropora 
has occurred. 

Specimens of corals are brought to Singapore from long distances 
by the natives, for sale, and thus may be recorded from there 
erroneously. 

Similarly, species of this genus have been recorded from St. 
Helena, the White Sea, ete., where they probably do not live. 
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Thongh some of the ten “subgenera” of Brook are useful divi- 
sions, for diagnostic purposes, others are not of any practical value, 
and often serve more to mislead than to help the student. This 
remark applies particularly to those based on slight differences in 
the mode of growth or branching, and on small variations in the size 
or prominence of the terminal or axial corallites. One part of a 
single specimen will often go in one such “subgenus,” while another 
part will go in another. 

The forms of the radial corallites ; the texture of the cænenchyma: 
and the presence or absence of distinct costæ, would give more con- 
stant characters for the differentiation of sections of the genns. 

For this reason much enlarged photographie figures of the ealicles 
and cænenchyma are of the greatest value in illustrating species of 
this genus. Drawings seldom give the complex texture satisfac- 
torily, Young specimens of all the profusely branched species appear 
totally unlike the mature forms, and are, therefore, apt to be errone- 
ously determined. 


List of Species of Acropora examined. 
I have arranged the species alphabetically, for greater convenience 
of reference. 
An asterisk prefixed, indicates that the species is in the Museum of 
Yale University. 


Authorities for names and localities are often much abbreviated : B.=Brook ; 
D.=Dana; E. and H.=Edw. and Haime; Kl.=Klunzinger; Q. =Quelch ; R.= 
Rehberg ; St.=Studer; V.=Verrill. 


*Acropora abrotunoides (Lam., non Dana, see polymorpha). 
Brook, op. cit., p. 56, 1893. 
Singapore (B.); Polynesia; Tahiti (B.); Great Barrier Reef (B.). 
*A. acervata (Dana). Brook, p. 147. See notes, below. 
Singapore (D., V.). 
*A. aculeus (Dana). Brook, p. 104. 
Fiji (D.) ; Philippines ? (Quelch). 
*A. acuminata (Ver.) Brook, p. 38. See notes, below. 
Kingsmills Is. (Ver.). 
*A. alliomorpha (Brook, p. 87). Singapore (B.). 
*A. amblyctudos (Brook, p. 140). 
Singapore, Indian O., and Australia (B.). 
* 4. appressa (Ehr., D., not appersa, as in Edw. and H.) Brook, p- 
85. See notes, below. 
Singapore and Ceylon (D., V.). Loc. of type unkuown. 


Co 
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XA. Arabica (E. and H.) Brook, p. 66. 
Red Sea (E. and H.); Seyehelles (B.). 
*A. arbuscula (D.) Brook, p. 40. See notes, below. 
Singapore (D., V., B.); East Indies: Sulu Sea (B.); Great Barrier 
Reef (B.). 
žal. arcuata (Brook, p. 102, pl. xii). 
Samoa (Br.) ; Fiji ? (V.). 
*A. armata (Brook, p. 100; non M. spicifera, Var., D., pl. 33, figs. 
4, 4a, young). Brook, p. 100. See A. eytherella and A. turbinata 
in notes, below. 
Singapore; Tahiti (B.); Fiji?; Diego Garcia (B.). Perhaps 
not distinct from turbinata. 
A. aspera (D.) Brook, p. 62. 
Fiji (D.); Philippines (Q.); Great Barrier Reef (B.); New Hano- 
ver (3.). 
*4. assimilis (Brook, p. 85, pl. xx, fig. A.=M. appressa D., non 
Ehr., t. Brook). See notes, below. ; 
Singapore (D., V.); Ceylon (V.); Amboina (Q.). 
* 4. austera (D.) Brook, p. 56. See notes, below. 
Singapore (B.); Philippines ? (Q). 
*A. brachiata (D.) Brook, p. 43. 
E. Indies ; Sulu Sea (D.); Fiji, Sumatra, ete. (B.). 
al, calamaria (Brook, p. 154, pl. xxiii, A, B.). 
Rodriguez (B., type). 
A, Brueygemanni (Brook, p. 145, pl. xxiv, xxxv) =, lawa Brug., 
non Lam. 
Singapore (type, B., V.); Torres St. and G. Barrier Reef (B.). 
*A. canaliculata (Klz.) Brook, p. 151. 
Red Sea (XI.); G. Barrier Reef (B.). 
* 4. carduus (D.) Brook, p. 178. 
Fiji (Q.); New Britain (B.); Mauritius (B.); ? Australia (B.). 
* A, cerealis (D.) Brook, p. 91. 
Sooloo Sea (D.); Singapore (B.); Amboina (B.); Ternate (B.); 
Samoa, Fiji, and Vougatabu (b.); Great Barrier Reef (B.); 
Mauritius and Seyehelles (B. ). 


A, elathrata (Brook, p. 49, pl. v, vi). 
Mauritius (B.). 


Al, concinna (Brook, p. 165, pl. xvii). 
Mauritius, type, and Amirante Is. (b.). 
1. conferta (Q.) Brook, p. 108. 
Fiji (Q.); Tongatabu, Torres St., Amirante Is., and Great Barrier 


Reef (B.). 
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*A. confraga (Q.) Brook, p. 182. 

Fiji (Q.); Malacca (B.); Pelew I. (V). 

*A. conigera (D.) Brook, p. 34. 

Singapore (D., V.). 

FA. convexa (D.) Brook, p. 118. 

Singapore (D., V.); Cebu I. and Ceylon (V.); Tongatabu and G. 
Barrier Reef (B.). 

*A. corymbosa (Lam., non Dana) Brook, p. 97. See surculosa. 
Indian O.; Red Sea (KL, B.); Rodriguez (B.); Zanzibar ? (V.); 
China (B.); Tahiti (B.); Great Barrier Reef (B.); Fiji (B.); 
Ramesvarum (B.); Tizard Bank (B.). 

A. cribripord (D.) Brook, p. 123. 

Fiji (D.); Tongatabu and Gr. Barrier Reef (B.). 

* leroporu cucullata Ver., sp. nov. See notes, below. 

Indo-Pacific (V.). 

A. cuneata (D.) Brook, p. 134. 

Fiji (D., Q., B.); Great Barrier Reef (B.). 

* 1. cuspidata (D.) Brook, p. 124. 

Tahiti (D.); Ponapé (B.). 

* A. cyclopea(D.; not eyelopterd, asin E. and H.) Brook, pars, p. 33. 

Wakes IL, Pacitie O. (D., V.) Not West Indian, as in Brook. 

* ft eytherea (D.) Brook, p. 99. l 
Tahiti (D., V.); Singapore (D., B.); Solomon Is. (B.); Ceylon 
(3.); Mauritius (B.); Red Sea (KL, B.); Diego Garcia (B.). 

* Acropora cytherella Ver, sp. nov. (=M. spieifera D., var.). 

See notes, below. 
Tahiti (D.). 
*A, Dane (E. and IL, Ver =M. deformis D., non Mich.) Brook, 
ips Dae 
Tahiti (D.). 
* A diffusa (Ver.) Brook, p. 80, See notes, below. 
Kingsmills Is. (V.); Banda (Q., B.); E. Indies (B.). 

A. digitifera (D.) Brook, p. 75. See notes, below. 

E. Indies (D., V.); Madagascar (B.); Gr. Barrier Reef (B.). 

FA. dissimilis Ver. sp. nov. (=M. echidna D., non Ehr.). See 

notes below. 
E. Indies and Sulu Sea (D.). 

*A. divaricata (D.) Brook, p. 64. 

Fiji (D.); Seychelles (B.); Gr. Barrier Reef (B.); Amirante Is. 
*A. echinuta (D.) Brook, p. 184. 

Fiji (D.); Sulu Sea (B.); Liu Kiu Is. (B.); Samoa (B.); Australia 

(B.); ? Hawaii (B.}, probably imported. 


yı 
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* A. efforescens (D.) Brook, p. 35. 
Ceylon (D., V., type in Yale Mus.); Fiji (D.); Singapore (B.). 
* A. effusa (D.) Brook, p. 76 (xon Quelch, t. Brook). See notes, 
below. 
Ceylon (D., V., type in Yale Mus.); Great Barrier Reef (B.). 
*AL hreubergii (E. and H.=scendens (KL, t. Brook) Brook, p. 48. 
See notes, below. 
Red Sea (E. and IL, B., V.); Persian Gulf (B.); Indian O. (B.). 
FA. erythreee (Klz.) Brook, p. 157. 
Red Sea (Xl.); Manritins and Maldive Is. (B.); Great Barrier 
Reef (B.). 
A. eaiyua (D.) Brook, p. 125. 
Fiji (D.); New Hebrides and Solomon Is. (B.). 
Al. ewifis (Brook, p. 172, pl. x, C, D}. 
G. Barrier Reef (B., type); China Sea and Arafura Sea (B.). 
* A. florida (D.) Brook, p. 53. 
Fiji (D.): Tongatabu, Malacea, and Lonisade Is. (B.). 
* 4. formosa (D.) Brook, p. 45. 
Fiji (D.); E. Indies (V.); Sumatra, Torres St., Sulu Sea, New 
Ireland (13.). 
* 1. Forskalii (Ehr., Klz.) Brook, p. 70. 
Red Sea (Ehr., K., V.); Persian Gulf (B.). 
* leroporu fraterna Ver., sp. nov. (=M. plantaginea, pars, Br.). 
See notes, below. 
Tahiti (D.). 
*A. gemmifera (Brook, p. 142, pl. xxi), near A. fruticosa Br. 
Fiji, Torres St., Arafura Sea, and G. Barrier Reef, type, (B.). 
* A. globiceps (D.) Brook, p. 152. 
Tahiti (D.). 
* A. gracilis (D.) Brook, p. 32. 
Sulu Sea (D.); Fiji, Amboina, and Ceylon (B.). 
A. yrundis (Brook, p. +2, pl. i, f. A, B). 
G. Barrier Reef (B.). 
# A. gravida (D.) Brook, p. 59. 
Singapore (D., V.); Fiji and G. Barrier Reef (B.). 
al. Huimet (E. and H.) Brook, p. 77 (non arbuscula Ver.). 
Red Sea (E. and T., B., V.); Ceylon, Manritins, Maldives, Singa- 
pore, and Fiji (B.). 
tal. febes (D.) Brook, p 128. 
Fiji (D., V., B.); Malacca, Torres St., and G. Barrier Reef (B.). 
al, Hemprichii (Ehr., KL) Brook, p. 173, 
Red Sea (Ehr, K., V., B); Ceylon, Solomon Fs., and G. Barrier 
Reef (B.). 
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*A. horrida (D.) Brook, p. 188. 
Fiji (D., V.); ? Arafura Sea (B.). 
A, humilis (D.) Brook, p. 145. 
Fiji (D., B.); G. Barrier Reef (B.). 
*A. hyacinthus (D.) Brook, p. 107. 
Fiji (D., V., B.); Tizard Bank and G. Barrier Reef (B.). 
A. hydra (Brook, p. I81, & M. longicyathus Ort., non E. and IL, 
t. Brook). 
Singapore (V.). 
*A. implicata (D.) Brook, p. 172. 
Fiji (D.). 
žl. indurata Ver., sp. nov. See notes, below. 
Australia (V.). 
A. (Lsopora) labrosa (D., Stud.). See A. palifera. | 
Sulu Sea (D.). 
* A. laxa (Lam., non Ehr.) Brook, p. 46, from type. 
Seychelles, Rodriguez, Macclestield Bank, and G. Barrier Reef (B.). 
*d. longicyathus (E. and H., now Ort.; non proliva V.) Brook, p. 
187, from type. 
New Guinea (B.); Palau I. (V.). 
* 4. Luzonica Ver., sp. nov. See notes, below, 
Luzon, near Manilla (V.), type in Yale Mus. 
*A. microphthalma (Ver.) Brook, pars, p. 168. See A. parvistella 
V., and notes, below. 
Loo Choo Is. (V.), type in Yale Mus. 
*A. millepora (Ehr., D., non D., t. Brook). Brook, p. 116. See 
notes below. 
Singapore (D., V., B.); Ceylon (D., V., B.); Gr. Barrier Reef (B.). 
FA. muricuta (L.), Oken. Brook, pp. 23-30. See pp. 166-169. 
*Var. cervicornis (Lam.). 
*Var. prolifera (Lam.). 
*Var. flabello-prolifera (Ver., p. 167). 
*Var. pulmato-prolifera (Ver., p. 167). 
*Var. surculo-palmate (Yer, p. 167). 
*Var. cornuta (D. and M.). 
*Var. flabellum (Lam.). 
*Var. palmata (Lam.), 
*Var, perampla (Horn) V., p. 168,=M. alces auth., 7 non Dana. 
*Var. infundibulum (Ver., p. 168). 
Var. columnaris (Ver., p. 168). 
*Var. clivosa (V.=cyclopea Br., non Dana). 
Florida and the West Indies, to Colon and Cumana. 


— 
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*A. nasuta (D.) Brook, p. 73. See notes, helow. 
Talne (Dd, Woon 13) 8 Leng (Ea 
*Acropora neglecta Ver., sp. nov. See notes, below. 
Fiji (Dana). 
*A. nobilis (D.) Brook, p. 135. See notes, below. 
Singapore (D., V.); Ceylon (V.); Java (B.). 
*Var. secunda (D., Ver. from type). ? Brook (pars) p. 30. 
Singapore (D., V.); Ceylon (B.). 
al. ocellata (Klz.) Brook, p. 148. 
Red Sea (KI, V.); Ceylon (B.). 
+A. puchycyuthus Ver., sp. noy. See notes, below. 
Locality unknown, Indo-Pacific (V.). 
A. Pacifica (Brook, p. 39). 
Samoa I. (type), and Tizard Bank (B.). 
*Aeroporu paniculata Ver., sp. nov. See notes, below. 
Fiji or Tahiti (V.). 
A. parvistella (Ver, 1864 = ? M. microphthalme B., non Ver.), 
Brook, p. 197. See notes, below. 
Singapore (V.). 
*A, puxilligera (D., non Q.) Brook, (pars) p. 74. 
Tahiti (D., V., B.); Fiji and Mergui Arch. (B.). 
A. Pharconis (E. and H.) Brook, p. 58=microeyuthus KI. 
Red Sea (E. and IL, B., K1., V.); Indian O. and Keeling I. (B.). 
A. plantugined (Lam., non D., t. Brook). Brook, p. 156. 
Tahiti: Samoa, Tongatabu, and Ceylon (B.). 
A, pocillifera (Lam., D.) Brook, p. 61, descr. from Lam., type. 
Tongatabu (Lam., B.); Tahiti (Q., B.); Fiji (B.); New Hebrides, 
and G. Barrier Reef (B.). 
*A. polymorpha (Brook), p. 169= AM. vbrotunoides D., non Lam.). 
See notes, below. 
Fiji? (D.); Malacea (B.). 
ža. prolixa (Ver. non = longicyathus, as in Brook, p. 197. See 
notes, below, and figure. 
Ousima (V.). 
* af. prostrata (D., non Q.) Brook, p. 119. 
Sulu Sea (D.); ? Fiji (D., B.); ?G. Barrier Reef (13.). 
*A. pumila (Ver.) Brook, p. 166. See notes, below, and figure. 
Bonin Is. (V): 
A. (Lsopora) palifera (Lam., Brook from type, xon D.) Brook, p. 
181 = M. lubrosu D., t. Brook. 
Sulu Sea (D., B.); China Sea, Solomon Is., Diego Garcia, New 
Guinea, Tizard Bank, Queensland, and G. Barrier Reef (B.). 
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*A, pyramidalis (Kìz.} Brook, p. 150. 
Red Sea (KŁ, V., B.); Mauritius, Mergui Arch., Pelew Is., Caro- 
line Is., China Sea, and G. Barrier Reef (B.). 
*A. rumiculosu (D., non Q., nec Ortin.). 
Fiji (D.). 
* A. retusa (D.) Brook, p. 77. 
Fiji (D., B.); Tahiti (B.). 
al, robusta (D.) Brook, p. 42. 
Fij (IDL. IBS). 
al. rosacea (Esp., Stud., Q.) Brook, p. 84. See dissimilis, and 
notes, below, i 
Ternate and Samboangan (Q., B.). 
*f. rosaria (D.) Brook, p. 179. 
Fiji (D.); Tahiti; Samoa, Louisade Arch , Caroline Is., Tonga- 
tabu, and G. Barrier Reef (B.). 
* A. Samoens/s (Brook, p. 143). 
Samoa (B., V.). 
* AL. scandens (var, of Ehrenberyii, t. Brook, p. 49). See notes, 
below, 
Red Sea (Ixl., V.). 
* d, secale (Stud., non Q.) Brook, pars, p. 87,= M. plantaginea 
pars, D., non Lam. See notes, below. 
Ceylon (D., V.); Singapore? (B.); ? China and Tizard Bank (B.). 
* 1. secaloides Ver., sp. nov. See notes, below. 
Singapore (D., V.). 
* 41. secunda (D., non Brook). See under A. nobilis, var., and 
notes, below. 
Singapore (D., V.). 
FA. (sopora) securis (D., non Q., t. B.) Brook, p. 133. 
E. Indies ? (D.); Solomon Is. and Amirante Is. (B.). 
XA. seriutu (Ehr, D.) Brook, p. 49=pallidiu and pyramidalis 
(pars) Klz., t. Brook. 
Red Sea (Ehr., KL, B.); Mauritius, Mergui Arch., Ceylon, and G. 
Barrier Reef (B.). 
* 1. Solanderi (Def.). 
Tertiary of France. 
AA. spectabilis Brook, op. cit., p. 141, pl. xvii, fig. B. 
Locality of type unknown (B.). 
*A. spicifera (D.) Brook, p. 92=microclados, pars, Ehr., Stud. 
Singapore (D., V., B.); Fiji (D., B.); Tahiti (D., V.); Ceylon (D., 
V., B.); Tizard Bank, China Sea, Gulf of Aden, Mergui Arch., 
Tongatabu, New Ireland, New Guinea, New Caledonia, and 
Solomon Is. (B.). 
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* LL, sguamosa (Brook, p. 120, pl. xx, fig. B.). See notes, below. 
Singapore (B., V.); G. Barrier Reet (B. type). 
A. squarrosa (Ehr.) Brook, p. 65. 
Red Sea (E., KI, B., V.); Pelew L, Ponape, Tahiti, and Austra- 
lia (B.). 
* 4. stellulata Ver., sp. nov. See notes, below. 
Zanzibar (V.). 
*A. striata (Ver.) Brook, p. 178. Sec notes, below. 
Ousima? (V.). 
*A. subulata (D.). + 
Singapore (D., V., B.); New Guinea (B.). 
* A. subtilis (K1z.) Brook, p. 68. 
Red Sea (KL, V., B.); Solomon Is. (B.). 
*A. surculosa (D.) Brook, p. 104. See notes, below. 
Fiji (D., B.); Singapore (D., V., B.); Mergni Arch., and G, 
Barrier Reef (B.). 
* M. symmetrica (Brook, p. 94, pl. xv). See notes, below. 
Mauritius (B., type); Zanzibar (V.). 
* 4. tenuis (D.) Brook, p. 83. 
Locality of type unknown (D.); Samboangan and G. Barrier 
Reef (B.). 
A. teres (Ver.) Brook, p. 198. 
Ousima (V.). 
* A. tortuosa (D.) Brook, p. 71. 
Fiji (D.); Caroline Is. (B.). 
*A. tubigera (Horn, non Quelch, nee Brook, p. 79). See notes, 
below. 
Singapore (V.). Type examined. 
*A. tubicinaria (D.) Brook, p. 139. 
Pi {Dy Tabiti( Y.) 
*A. tubulosa (Ehr.) Brook, p. 175. 
Red Sea (Ebr., Klz.); New Guinea, Carolina Is., and Malacca 
(B.). 
XA. turbinata Var.? See A. sureulosa, and notes, below. 
Tahiti (D., type in Yale Mus.). 
* A. tumida (Ver.) Brook, p. 163. See notes, below. 
Hong Kong (V.); China (B.). 
A. turgida (Ver.) Brook, p. 198. 
Loo Choo Is. (V.). 
* Acropora ureeolifera Ver, sp. nov. (SM. corymbosa D., non 
Lam.). 
E. Indies (D.). 
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A. valida (D.) Brook, p. 168. 
Fiji (D., B ); Tongatabu, Torres St., Mergui Arch., and Singa- 
pore (B.). 

*A. variabilis (Klz.) Brook, p. 161=coalescens Ort., t. Br. 
Red Sea (KI, V.); Ceylon, Macclesfield Bank, Samoa, Tongatabu, 
and G. Barrier Reef (B.). 

FA. virgata (D.) Brook, p. 40. 
Fiji (D., B.); Tahiti (B.); New Hanover, Amboina, and Tonga- 
tabu (B.). 

XA. Wardii Ver., sp. nov. See notes, below. 


Indo-Pacific (V.). 


The localities of numerous specimens of species included in the 
above list, that I have studied, were doubtful or unknown, many of 
the specimens having been bought from dealers. In such cases I 
have omitted the doubtful localities, adding only those that seemed 
to be authentic. 

Probably many of the localities given by others, and quoted here, 
are not altogether reliable, for the same reasons. 

Another source of error lies in the various modes of cleaning and 
bleaching the specimens. Chemicals are sometimes used that injure 
the delicate parts. Long exposure to the weather, as in bleaching 
them, always destroys or changes the delicate septa, margins of the 
calicles, and especially the fine spinules of the surface. 


Acropora acervata (Dana) Ver. See p. 212. 


Madrepora acervatu Dana, Zoöph., p. 460, pl. xxxiv, fig. 4, 1846. Brook, 
Cat. Madreporarian Corals British Mus., i, p. 147, 1893. 
? Madrepora camblyclados Brook, op. cit., p. 140. 


Puate XXXVI. Fia@ore 17. Prate XXXVI B. FIGURE 8. 


Brook assumed, without due evidence, that my (1864) determina- 
tion of Dana’s species was incorrect and that I had a distinct species 
in view. However, I had Dana’s types in my hands for comparison, 
and still have some branches that he specially described, for the 
details. 

Brook merely quotes Dana’s description and records no additional 
specimens. This indicates that he had not identified the species, 
although it is a common one at Singapore. Doubtless he has it 
under some other name or names in his catalogue. 

Brook was, however, probably correct in stating that Dana’s 
species is not the same as M. plantaginea Lam., as described by him 
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from a spécimen supposed to be one of Lamarck’s types. But it was 
probably included under that heterogeneous species by Lamarck and 
by Edw. and IIaime. 

This species forms broad convex clumps of rather stout, upright, 
more or less divided, obtuse branches, with a large, swollen axial 
corallite. "Fhe clumps arise from a broad, short basal mass; the 
onter and under ones are curved and spread out nearly horizontally 
in the larger specimens, and they often become flattened, irregular, 
and more or less coalescent, but they may be mueh coalescent on one 
side of a clump and entirely free on the other. In young specimens 
the outer branches are less spreading, or more upright, and do not 
coalesce. ‘The central branches of the upper side are mostly 60 to 
7o™™ long, often forked at the base, and may give off two or more 
small divergent, ascending branches from the middle portion, or dis- 
tally. The ealicles of the horizontal branches and bases of the 
upright ones are mostly immersed, but rather large and conspicuous, 
with a very distinct star of six primary septa, the directives larger. 
Our largest specimen (No. 6118, from Singapore) is a foot in diame- 
ter (3007), and half as high. I have seen others considerably 
larger, from Singapore. 

The axial eorallites are large (4™"), very short, obtuse, with very 
thiek, openly porous walls, and a rather small ealicle (1™™), whieh 
has a distinct star of 12 septa, the directives wider. The lateral 
ealieles are various in size and form. The larger ones are large and 
thick, tubular, strongly ascending, but not inueh appressed, with the 
distal margin obliquely truncate, so that the margin of the ealiele is 
very oblique. 

The outer side of these calicles is much thickened and rounded at 
the outer hp, so that the corallites often appear slightly secaphoid ; 
in some eases they are somewhat appressed, but usually the inner lip 
is fairly well developed, though mueh shorter and thinner than the 
outer, The star is very distinct, usually with 12 septa; the six 
primaries are wide, the direetives broader ; those of the second eyele 
are very narrow anc thin, often absent. The exterior wall of these 
corallites is porous and densely echinulate-costate, the small spinules 
being arranged in costal lines. 

Among the larger corallites are many others that are equally wide, 
but much shorter, more divergent, the calicles opening more out- 
ward, but with a similar thick outer lip and star. Lower down 
many are verrveiform and a few small ones are immersed. 

The eenenchyma of the branches is firm, but somewhat porous, 
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and covered with sharp or blunt rough spinules, which are not very 
fine nor very closely arranged ; in some places it becomes reticulate- 
porous. 

Singapore (D.; V., type). Several perfect specimens are in the 
Museum of Yale University (coll. Capt. Putnam and others) from 
Singapore. I have studied others, from the same sources, in the 
Mus. of Comp. Zodlogy; the Peabody Inst., Salem, Mass.; the Field 
Columbian Museum, ete. Nos. 1777, 6118, Yale Mus. 

In mode of growth and general appearance this species resembles 
A. Studeri (Br.); A. diversa (Br.); A. bullata (Br.); and A. fruti- 
cosa (Br.), but in the details of the corallites it does not appear to 
‘ agree very well with either of these. 


Acropora appressa (Ehr.’?) Dana. See p. 212. 
Madrepora appressa Dana, Zoöph., p. 497, pl. xxxi, fig. 8; pl. xxxiv, fig. 5, 
(?non Ehr., t. Brook). 
Madrepora assimilis Brook, op. cit., p. 85, pl. xx, fig. A. 
Madrepora alliomorpha Brook, op. cit., p. 87. 
’Madrepora appressa Ehr., redescribed by. Brook from type, op. cit., p. 87. 
Prate XXXVI D. Ficure 4. PuaTte XXXVI E. Ficure 4. 


Fragments of the type of Dana are in the Yale Museum. No. 
2029, Also numerous excellent specimens, of varions ages, from 
Singapore, which agree perfectly with the type. Nos. 1, 3, 5, 6, 8, 
11, 1871, 188s, 4527. 

When young (up to 100 to 150°" broad), this species does not 
have the branches of the under side coalescent, or else they are only 
slightly so. In this stage of growth the branches form a rounded 
convex clump of much divided branches, arising from a stout basal 
mass, the outer ones spreading and proliferous. Small branchlets 
are also given off on the under side and soon begin to be appressed 
and flattened, losing their prominent calicles. Gradually, as they 
become more flattened and crowded, they begin to coalesce, openly 
at first, but eventually, in large specimens, they may form a nearly 
continnons plate, with few irregular openings through it, toward the 
margins, as described by Dana. l 

The immersed calicles of the under side are few, scattered, small 
(0,.5™"), but distinctly stellate, usually with 12 septa, the secondaries 
narrow, 

The fragments from Dana’s types apparently came from two speci- 
mens. They have the following characters : 

The axial corallites are small (1.5 to 2™™), and about 1-2.5"™ 
exsert ; walls not swollen, calicle with 12 septa. The radial coral- 
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lites are mostly strongly appressed and imbricated, seldom arranged 
serially, but rather in quincunx. The more distal ones are some- 
what spreading, mostly compressed, tubo-nariform, the larger ones 
4-5™" Jong, 1.5™™ broad, with the aperture very oblique and ellipti- 
cal; the inner lip may be wanting, or short and thin; the outer lip 
is elongated, a little thickened, either obtusely rounded or narrowed, 
usually a little incurved, both laterally and distally, The radial 
corallites, a little lower down, gradnally become more appressed, 
with the onter lip narrower and more pointed, and the inner hp 
abortive. The wall of the distal corallites is strongly grooved and 
eostulate, with sharp-edged and finely echinulate costulæ; those lower 
down have less prominent costule, and larger, rough or sharp gran- 
ules in series; the lower lip is perforate between the costulee. 
Toward the base of the branchlets the corallites become much 
shorter, closely appressed, but still tubular, with nearly round calicles. 
On the larger basal branches there are many immersed ealicles, with 
a very distinct 12-rayed star, and many others with a slightly raised 
border. These ealicles are very distinetly stellate with six wide and 
six narrow septa, and are 0.75 to 0.8™" in diameter. 

All the radial calicles have six strong primary septa, the directives 
wider, and six narrow secondary ones. 

The cenenchyma is firm, but porous, and roughly echinulate, 
with rather large, sharp granules, often in series. 

The specimens from Singapore agree well with the types in the 
size and form of the branches and corallites, but the walls of the 
corallites often lack the costul and are densely covered with fine 
sharp granules, which may be in series; bnt in most eases the distal 
and less appressed corallites are more or less costulate, even when 
those below are evenly echinulate. In some of these specimens the 
outer lip of the larger radial corallites is thicker and more convex, 
xo that the form is slightly seaphoid. 

Bnt in the large series of specimens examined, there are all inter- 
mediate states and many other variations, 

Hence I am led to doubt the distinctness of uf. uppressa (Ehr.); 
A. assimilis (Br.); and ul. alliomorphea (Brook), all of which are cer- 
tainly much alike. 

Brook, himself, refers Dana’s oppressa to his assimilis, but the 
general figure of the latter (from a photograph) shows some differ- 
ences. The most notable is the very evident arrangement of the 
corallites in vertical series, which I have not observed to any marked 
extent in the Singapore specimens. The type photographed by him 
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is from Macclesfield Bank. To me it seems much like M. a/iomor- 
pha Brook. 

The true appressa Ehr. has been redeseribed by Brook from the 
type in the Berlin Museum. It has not been figured. It seems to 
agree pretty closely with Dana’s species in most respects, but has 
larger axial and radial corallites than I have observed in the latter. 
According to Brook the larger radial ones are up to 8®™ long and 
2mm thick; the axial 2-2,5™™ in diameter. [ean find no other marked 
difference, and possibly this is not beyond the limits of variation in 
this species, for many others are known to vary more than this in 
the size of the corallites. The upright branches are shorter than in 
Dana’s type (one inch long, t. Ehr.; 4-6°™, t. Brook). 

Brook also states that the wall is “dense and echinulate, not 
striate.” I have shown above that this character is variable in 
Dana’s form. According to Brook the radial corallites are mostly 
“hooked labellate, with a thick, blunt, and frequently meurved 
apex.” The larger size of the axial corallites (t. Ehr.) formerly led 
me to suppose that it might be identieal with M. acervata Dana, but 
the measurements given by Brook would secem to contradict this, 
unless the type be undeveloped in this respeet ; but Ehrenberg states 
that itis nine inches in diameter, 

The distinctions between assimilis and alliomorpha seem to me 
very shght and at most only varietal. See also A. dissimilis, below. 


Acropora arbuscula (Dana) Ver. See p. 213. 
Madrepora arbuscula Dana, Zobph., p. 474, pl. xl, fig. 2, 1846. Brook, op. 
cit., p. 40. 
? M. laxa Lam., Brook, p. 46. 


This species, in a large series from Singapore, shows much varia- 
tion. ‘There are two branches of Dana’s type from the Sulu Sea, in 
the Yale Museum (Nos. 2005, 4165) besides a good series from 
Singapore. 

The type differs a little from most of the latter in having the 
radial corallites rather shorter and more squarrose, with the walls 
more porous and more distinctly costulate. But these characters 
vary in this species. 

In the type the radial corallites of the upper side of the branch are 
rather crowded, subequal, short (about 2-3" Jong and 2™ broad), 
tubular, with lower wall a little thicker, obliquely truncate, and with 
the aperture terminal and a little oblique, owing to the thinner and 
shorter inner lip. The outer lip is distinctly thickened, rounded, but 
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not incurved. The wall is covered with clevated thin costulse, which 
become cchinulate lower down, and on the degenerate corallites of 
the lower side of the branch, 

The ewnenchyma is porous-reticulate, or vermiculate-pitted, and 
sparingly granulated. 

The Singapore specimens are variously arboreseently branched, 
with rather few divisions, most of the branches not over 16—20"™ 
thick. The corallites are often few and degenerate on the under 
side, but generally they are crowded and rather long on the upper 
side, 

The radial corallites stand at various angles, even on different 
branches of one specimen, Most commonly they are ascending and 
stand at 45° to 60°, but they may stand at 90°. They are com- 
monly nearly terete, tubular, a little tapered, truncate, with the 
aperture terminal and often only slightly or not at all oblique, but 
in other eases decidedly oblique, as in the type. The larger ones are 
often 4-5" in length and 2.5™™ wide at base. Between these there 
are usually many short, verraciform, or snbeonie corallites. 

All the calicles are very distinctly stellate, usually with 12 septa, 
the primaries well developed, with wider directives ; the secondaries 
thin and narrow. The outer wall is generally distinctly thickened, 
and the outer lip a little prominent and rounded, but not inenrved. 
Externally the wall of most of the ealicles is densely covered with 
minute granulations, generally in longitudinal lines, but sometimes 
uniformly arranged, giving the surface a smoothish appearance. On 
the younger calicles distinct costule are often present, but they are 
seldom so distinct as in the type. 

The eenenchyma is also generally very finely and closely echinulo- 
granulate, like the corallites, but in many parts it becomes pitted, 
as in the type. 

Some specimens occur in which the corallites of the larger branches 
and proximal parts of the smaller ones are short-conical or verruci- 
form, with crowded, swollen bases, unequal in size, and in contact, 
with small, terminal, stellate calicles, 0.5" in diameter. But on the 
distal parts of the branches corallites of the ordinary form occur. 

This variety has the ewnenchyma and corallites densely echinulo- 
granulate. It seems to grade into the ordinary varieties, though the 
small size of the calicles is a striking character. 

At first sight the Singapore variety looks like a distinct species, 
owing to the fine, dense granulation of the surface, and the longer 
and more tapered corallites. But some of the specimens have 
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branches showing almost exactly the structure of the type, though 
other branches may be as nsual. Therefore I conclude that the 
difference is at most only a local variation. 

M. laxa Lam., as described from the type by Brook, seems to 
differ very little from the Singapore variety of this species, and it 
may, perhaps, be identical, It has not been figured. 


Acropora austera (D.) Ver. See p. 2138. 


Madrepora austera Dana, Zodph.. p. 478. Brook, p. 56. 


EESTE XXXVI RGURKE I0 PLATE XXXVI B. Ficure 1. 


Branches of Dana’s type are in the Yale Museum. These show 
that the axial corallites have thick reticulate walls and 12 wide, thin 
septa, the 6 primaries nearly mecting. No, 4190. 

The radial corallites also have 12 septa, the secondaries narrow. 

The walls of the larger corallites are very porous and costulate, 
but the costule are thin and spinulose, and more or less interrupted 
by the larger pores between them; toward the margin, the walls are 
often reticulate or fenestrate, owing to the large pores. But the 
smaller radial corallites often have the walls strongly and roughly 
echinulate, without costule, 

The surface of the cenenchyma is openly porous or reticulate, 
and very scabrous, with coarse and irregular spinules. 

I have seen no specimens, except Dana’s type. Brook, apparently, 
had no specimens of it, unless he put them under some other species, 
as is not improbable. He refers to it, doubtfully, some worn frag- 


ments only. 


Acropora dissimilis Ver., sp. nov. 
Madrepora echidnea Dana, Zodph., p. 458, pl. xxxi, fig. 9, pl. xxxv, fig. 3, 
1846, non Lam., Ehr., Stud. 
Madrepora rosacea Studer (pars). Brook, op. cit., p. 84, (non M. rosea, as 
on pl. xv, nec rosacea Esper, p. 115). 
Prate XXXVI. FIGURE 9. PLATE XXXVI A. FIGURE 9. 
Studer was undoubtedly correct in stating that the A. echidnæa 
(Lam., and of Ehr.) was a very distinct species from Dana’s, but he 
was wrong in uniting the latter with Esper’s M. rosacea, which has 
very exsert radial corallites. 
Dana’s species is closely allied to cerealis, appressa, and assimilis. 
Tt has unequal, tubular, loosely arranged, distal radial corallites ; 
the longer ones but little appressed, and with oblique margins ; the 
ealicles open inward and upward. 
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Tt has slender, acute, elongated, proliferous branches, with rather 
small axial corallites, about 3°" in diameter and 1 or 2"™ exsert, with 
porous walls and a small, 12-rayed calicle. 

The radial corallites are loosely, irregularly arranged, and very 
unequal in length. On the distal 25-40" there are many, longer, 
ascending, tubular corallites, somewhat incurved, not appressed, with 
the aperture oblique. The larger of these, which are free distally 
and bear one to several small basal buds, may be 6 to 8™™ long and 
1.75-2"™ in diameter; some of them give rise to small ascending 
proliferous branches. 

Between these are other tubular and tubo-nariform radial calicles 
that are about as large, but not so long, attached for nearly the 
whole length, but not appressed, or only slightly so, with the aper- 
ture oblique, round or slightly elliptical, and directed upward, and 
withont a free inner lip. Part of these are somewhat compressed, 
with the outer wall thickened and convex ; others are nearly round 
and straight, but all have the outer lip thickened, prominent, obtuse, 
sometimes slightly incurved, sometimes straight. 

The corallites are about 3-5" long and 1.75™= in diameter. 
Others mixed with these are one-half shorter, with the aperture 
less oblique. The wall of the distal corallites is echino-costulate ; 
that of the more proximal ones is densely echino-granulate, usually 
with the granules in series. 

On the proximal half of the branches many of the corallites are 
immersed or have only short appressed lips ; on the larger branches 
they are nearly all immersed, with small stellate calicles. 

The radial calicles all have about 12 narrow, unequal septa, the 
directives a little wider. The ceenenchyma is uneven, pitted, and 
roughly granulated. 

This species is related to M. alliomorpha and M. assimilis Brook, 
=M. appressa Dana, but scems to be distinguishable on account of 
its much longer and very unequal radial corallites, which are not 
so much appressed. 

In the length of the radial corallites it is more like the typical 
appressa of Ehr., but that is said to have the corallites strongly 
appressed and not striate. 

As it cannot properly be referred to A. rosuceu (Esper), I propose 
to give it, for the present at least, a new name (A. dissimilis). 
Future comparisons with the types may lead to the union of this 
and several of the allied forms. The union of this and appressu 
(Dana) was suggested by me in 1864, but at present the tendency 
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seems to be to separate the allied forms of this group, rather than to 
unite them. Still I think it not unlikely that a larger series of 
specimens would compel us to unite them in one species. 


Acropora diffusa Ver. See p. 214. 


Madrepora diffusa Verrill, Bull. Mus. Comp. Zodl., i, p. 41, 1864. Queleh, 
op. cit., p. 161. Brook, op. cit., p. 80. 


Prate XXXVI ©. FIGURE 2, PLATE XXXVI F. Ficure 16. 

The larger radial corallites in this species are prominent, com- 
pressed, nariform, standing at about 45° to 60°, not at all appressed. 
The outer lip is thickened, a little incurved and considerably longer 
than the thin inner lip. The free part of the inner wall is short 
but evident, thin. The aperture is oblique and elliptical, Six 
very narrow primary septa are visible ; the directives are a little 
wider than the others. The walls are firm but porous and roughly 
echinulate; the sharp granules are often in costal lines, but usually 
no distinct costul are visible, unless on very young corallites. 

The axial coralhites are a little exsert and scarcely larger than the 
radial, with a small calicle (0.75 to 1™). The primary septa are 
well developed, but thin. 

Kingsmills Is., cotypes. No. 1808. 


Acropora digitifera (Dana) Ver. See p. 214. 
Madrepora digitifera Dana, Zodph., p. 454, 1846. Brook, op. cit., p. 75, 1893. 
PuaTeE XXXVI. FIGURE 12. Pirate XXXVI B. FIGURE 3. 


Several branches of the type-specimen are in the Yale Museum 
(No. 430). These were, in part, used by Dana in describing the 
details of the cahicles. The longer branches are 50-65™™ long, and 
10-13°™" in diameter at base, somewhat curved and compressed, pro- 
liferous, with small normal branchlets on the distal third, 

Near the base the calicles are small and many of them are wholly 
immersed, deep, with 12 very narrow septa ; others are larger, with 
a squarrose, short, thick, spout-lke lower lip ; the upper lip is abor- 
tive, or nearly so. 

The most fully formed, radial calicles (2 to 2-2™™" in diameter) are 
on the distal half of the branches; these are large, strongly squar- 
rose, or stand nearly at right angles to the branch. They are spout- 
shape, rather prominent, with the lower lip thick, expanded, well 
rounded, and not at all contracted ; the upper lip is short and thin. 
They have a distinct star of 12 septa, all of which are narrow except 
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the two directives. The outer wall is covered with numerous, very 
thin costule. 

The more distal corallites are a little more ascending, but the 
lower lip is slightly excurved and expanded, so that the calicles are 
conspicuous, Some smaller immersed calicles (0.38™" in diameter) 
are found between the labiate ones nearly to the tips of the branches. 

The axial corallites are moderately large (2.5 to 3™™"), with thick 
walls, and only a little exsert. The axial calicle is small (1™™), with 
12 subequal, thin, but not narrow, septa. 

The cenenchyma of the branches is rather dense, with few small 
pores, and its surface is covered with rather coarse, rough or sharp 
spines, not erowded, and mostly arranged in longitudinal series, or 
often united into irregular costule or small tabule. 

The origin of the type is unknown, but is doubtless Indo-Pacific. 


Acropora effusa (Dana) Ver. See p. 215. 

Madrepora effusa Dana, Zoöph., p. 455, 1846. Brook, p. 76 (non Quelch). 

Prate XXXVI. Ficures 16, 16a. PLATE XXXVI B. FIGURES 7, 7a. 

Dana’s unique type of this species from Ceylon (coll. Rev. Geo. 
H. Apthorp) is in the Musenm of Yale University. 

It is a regular corymbose clump, with a slightly convex surface, 
10 by 14 inches (250X350™") across, and 5 inches (125™™) high. 
The upper surface is covered with upright branches 25 to 40™™ long, 
arising from a solid basal mass of ccenenchyma, covered above with 
immersed stellate calieles. The base is broadly inerusting, about 
250" across, and free marginally only for a slight distance, except 
on one side, where the free part is 75 to 100™™ wide. It here forms 
a nearly solid plate of coalesced branches, with a few submarginal 
openings, without free branchlets, but covered thickly with exsert, 
conoidal, verrucose, and tubular corallites, 1-3™™ long, with porous, 
echinulate walls and -rayed, stellate calicles, the directives wider. 
There are few immersed ealicles beneath. The cœnenchyma of the 
outside base is very porous. 

The marginal branches are nearly horizontal at base, and coales- 
cent; submarginal ones are curved upward distally; those nearer 
the middle are straight, upright, partly simple and partly forked, or 
more or less proliferous; they are rather stout and tapered, 10 to 
15™™ thick at base, subacute, with a moderately large, but not swol- 
len, axial corallite, 2.5-3.5™" in diameter, and 1-3®™ exsert, with 
rather thick, openly porons, costulate walls. 
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Many of the proliferous branches bear rather numerous, large, tubu- 
lar corallites, mostly with a few small basal buds, some of them thus 
forming the axial corallites of incipient branchlets, 8 to 12™" long. 
The gemmiferous corallites are much like the axial, regular tubular, 
with the ealicle terminal, and the walls rather thick and costulate. 
Septa 12, all narrow, the directives a little wider. 

Radial corallites of various sizes intermixed, The larger ones are 
tubular, round or slightly compressed, many of them tubo-nariform ; 
many are dimidiate or spout-shaped; others have the aperture sub- 
terminal and oblique. The outer lip is usually prominent, a little 
thickened, and often slightly imcurved, but in others the lip is 
shorter and straight; many have the inner lip short, or abortive, but 
in others it is well developed and thin. The smaller intermixed 
corallites have the same forms but some are short verruciform, others 
labellate ; immersed ones are few, except at the base. 

The walls are reticulate-porous and regularly costulate or echino- 
costulate on the distal corallites, but often evenly and sharply grann- 
lated on those of the lower portion of the branches. The basal coral- 
lites are mostly short, verruciform, with the calicle terminal. Septa 
in nearly all cases are 12, but narrow; those of the first cycle are 
fairly well formed ; those of the second are very narrow, sometimes 
rudimentary; directives are rather wider than others. 

The longer tubo-nariform calicles are about 3 to 4™™ broad and 
omm in diameter; many of these are geminifcrous at base. 

Point Pedro, Ceylon, coll. Rev. G. H. Apthorp, 1843. No. 3063, 

This species, in its formand mode of growth, resembles A. Studere 
(Br.), but the latter forms more regularly corymbose clumps, with 
shorter and more conical branches, and its corallites seem to be more 
divaricate and more labiate. A. beoduetyla (Br.), pl. xiii, also has a 
similar form, but the corallites are quite different. It is closely 
allied to A. secale (type from Ceylon). 


Acropora indurata Ver., sp. nov. 


PLATE XXXVI. FIGURE 19. PLaTE XXXVI C. FIGURE 6, 
PLateE XXXVI F. Ficure 12, 

Coral dense and heavy, sparingly branched, with short, stout 
branches, somewhat as in A. robusta Dana. Branches often 25™™ 
or more in diameter, subconic, or gradually tapered, obtuse. 

Axial corallites short, scarcely larger than the radial ones and not 
much different in form ; 3-3.5™" in diameter, 1 to 2™™ exsert 5 walls 


` 


<> 
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moderately thick and lips rounded ; calicle small (about 1™™), with 
12 septa distinct. 

Radial corallites irregularly arranged, crowded and exsert on the 
upper side ; loosely arranged below, and less exsert ; on the smaller 
branches more regular and ascending, nearly adnate, but not ap- 
pressed. On the larger branch they stand at angles varying from 
30° to 60°, and sometimes form obligue rows. They are verruci- 
form, conoidal, or tubo-conoidal, with thickened walls and swollen 
base; summit usually obliquely truncated, with the small calicle 
opening upward ; but sometimes it looks downward, or sideways, 
and often it is terminal. 

Length of the larger radial corallites, mostly 3 to 4™™ ; diameter 
at base, about 3™™ ; calicles, 0.75 to 0.80"™. 

The distal end of the radial corallites is usually free for 1 to 3™™, 
with the inner lip well formed, but some are entirely adnate, with no 
free inner lip. No immersed calicles occur on this specimen. 

The radial corallites are strongly stellate ; the six primary septa 
are well developed, but narrow, thick next the wall, subequal ; the 
secondaries are much smaller, but distinet. The whole surface is 
uniformly and densely covered with fine rough granules. 

The type is a single stout branch, 100™™" long, with one side branch 
20™™ Jong. No. 6155, Mus. Yale Univ. <Australia (coll. Ward). 
The rest of the specimen, on which I made my notes several years 
ago, may now be in the Field Columbian Museum, Chicago. 

This species is remarkable for the unusual density of its ccenen- 
chyma, and for its conoidal radia] corallites. 


Acropora Luzonica Ver., sp. nov. 
PLaTe XXXVI C. Ficure 4. PLATE XXXVI P. FIGURE 9) 


Coral arborescent, distantly, loosely, and irregularly branched, 
with the branches often forked, mostly ascending, but some are 
widely divergent and often erooked. The terminal branchlets taper 
gradually to rather slender tips. Principal branches are mostly 12 
to 15™™ in diameter at base; terminal ones are 6 to 10™™ thick at 
base, and up to 60 to 75™" long. Their tips are subacute, truncate, 
with the axial corallite 2 to 3"™® in diameter and 1 to 3" exsert, 
walls are not very thick, reticulate-porous, and strongly costulate. 

The radial corallites are mostly entirely or nearly immersed, on 
all the larger branches; some of them have slightly raised, thin 
margins ; others have the lower lip a little prominent ; their calicles 
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are rather large (1 to 1°25™™), and regularly stellate, with six well- 
developed primary septa and six narrow ones; the directives nearly 
meet in the center. 

On the more distal parts, and especially on the terminal branches, 
the margins of the calicles become more elevated, especially on the 
lower side, forming thin lower lips that stand out often nearly at 
right angles, but unevenly so, thus giving the surface a rough and 
irregular appearance, 

Those near the ends of the branches are often tubular, but entirely 
adnate, with the large, terminal, round calicles opening upward; 
the inner lip being thin and very short or adherent, while the thin 
outer lip is tubular and truncate. A little lower down the inner lip 
ix suppressed and the outer lip is shorter and often half-tubular or 
dimidiate, but the calicles are nearly round and often open rather ont- 
ward, so that they are conspicuous in a side view. They are rather 
crowded and uneqnal in size, the larger ones being about 1.25™™ in 
diameter. All the larger ones have 12 septa, but the septa may all 
be rather narrow, except the directives, which are usually well 
developed. 

The walls are always thin, compaet, and strongly costulate. The 
coenenchyma is firm but porous, irregularly pitted, and covered with 
rather loosely arranged, small, rough granules. 

Manilla Bay, Luzon. The type is in the Mus. Yale Univ. (No. 
1809, orig. number 198), received from the Museum of Comp. Zodl- 
ogy, where there were formerly many specimens. 

This species belongs to the subgenus Lumadrepora of Brook. It 
is, perhaps, more nearly allied to sleropora pnlehra, var, stricta 
Brook, than to any other form deseribed by him, but the latter has 
smaller and more tubular corallites, and the surface is “ closely 
reticulate.” 


Acropora microphthalma Ver. See p. 216. 


Madrepora microphthalma Verrill, Comm. Essex Inst., vi, pp. 83, 102, [49, 
68,] 1869. Brook (pars), p. 168. 


PLATE XXXVI C. “iireurn 1 Puate XXXVI F. FıcuRr: 15. 


The specimens referred to this species by Brook (p. 169) appear to 
be quite distinct. They are “laxly arborescent; branches elon-. 
gate, 2 thick ; scarcely tapering,” and have much larger radial 
corallites, which are “dilated, tubular,” with the inner part of the 
wall “often incomplete or absent.” 


— 
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None of these characters apply to my original type, which is in 
the Yale Museum (No, 774). This is a very much branched, small, 
arboreseent coral, with the branches small (larger ones abont 10™™), 
strongly divaricate, and very proliferons, especially distally. Many 
of the smaller branchlets stand nearly at right angles to the branches ; 
others at 45° or less. 

The axial eorallites are small (1.75 to 2™™), not swollen, a little 
exsert, slightly tapered, with the wall porous and finely échinnlate, 
rarely echino-eostulate. 

The radial corallites are very unequal in size and form, but all are 
small. The larger ones (1.5—2™™) are nearly regularly tabular, a 
little tapered distally, obtuse at the end (about 3™™ Jong), with the 
ealicle small and only slightly, if at all, oblique, and abont 0.5 to 
0.6" broad, with thickened walls. The six septa nearly meet in the 
eenter ; rudimentary ones of the second cycle are often present, but 
minute. These larger corallites mostly diverge at an angle of 45° 
or more, except distally. 

Between the larger ones are manuy smaller snbeonical or verruci- 
form corallites, standing at various angles, with the terminal calicles 
only 0.3 to 04°" in diameter, while others, like small, rounded 
verruc, have calicles of only 0.2" diameter, but yet show six septa. 

The corallites and coanenchyma are densely covered with minnte 
sharp granules, and show but few pores. 

The type of A. microphthalma was from the Loo Choo Islands. 

The specimens described by Brook were from Korea, Torres St., 
and Ramesvaren. They may, perhaps, belong to sl. parvistella 
(Ver., 1864). 


Acropora nobilis (Dana) Ver. See p. 217. 
Madrepora nobilis Dana, Zoöph., p. 481, pl. vi, fig. 3, 1846, x M, secunda, 
var., p. 481, pl. xi, fig. 4. Verrill, Bull. Mus. Comp. Zo6l., i, p. 40, 1864. 

A good Ceylon specimen (No. 454) of this speeies, whieh was 
used by Dana in his description, is in the Yale Mnsenm, and also a 
branch of his East Indian (Singapore) type. Also, one of Ins types 
of M. secunda, from Singapore (No. 2014). 

In addition to these, there are numerous good specimens of this 
species from Singapore (coll. Capt. W. IL A. Putnam and others). I 
have also seen large series in other museums, 

The Ceylon specimen is a low clump of short, stout branches, up 
to 25-30" in diameter, arising from a large basal mass. The 
branches divide rapidly and irregularly, so that the undivided termi- 
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nal branches are mostly only 25 to 50™™ long, and taper rapidly. 
They stand at various angles ; some are almost squarrose. 

Most specimens grow taller (up to 2 feet high=600™™) and branch 
more arborescently, with longer and more distant branches, variable 
in size. This was the case with Dana’s Singapore type. 

But the characters of the corallites are generally pretty constant 
in all. The axial corallites are nearly always large and swollen, with 
thick, porous walls; their diameter is commonly 4 to 5™™, but varies 
from 3 to 6™™ on a single specimen; their calicles are about 2™" 
broad ; the naked, exsert portion may be 2-3™™ in length, 

The radial corallites are various in size and form on one branch. 
The larger ones, in typical nobilis, are dimidiate-cylindrical or spont- 
like, scarcely at all compressed, with the lower lip thick and 
rounded, rather long, porous, often slightly expanded, frequently a 
little incurved, but distally on the branches more spreading and 
often a little excurved, though the greater number are nearly straight 
on the outer side; they stand at angles of 50° to 90°, but more gen- 
erally at 60° to 70°. The inner lip is usually short and thin. The 
larger ones are usually about 2-2.5™" broad and 2 to 4™™ long. 

Their septa are very distinctly stellate, with six rather wide 
primary septa, the directives wider, and six narrow ones of the second 
cycle. The axial corallites have 12 distinct septa, rarely 24. 

The walls of the axial and radial corallites are strongly costulate, 
with pores between the costule ; the lower lip of the radial coral- 
lites is fenestrate-porous distally. The cenenchyma is very porous 
and pitted, and roughly granulated. 

Between the larger radial corallites there are many small labellate 
or dimidiate ones, with the outer lip either long or short, straight or 
incurved, and also a few that are nearly or quite immersed. 


Var. secunda Ver., 1864, 
Madrepora secunda Dana, op, cit., p. 487, pl. xl, fig, 4. 


One of Dana’s types of this form, in the Yale Museum, forms a 
loosely, arborescently branched clump, about 10 inches high (250™"), 
with the main branches rather long and divergent, about 15 to 187" 
in diameter, branching freely distally, with evenly tapered branches. 

In its form and mode of branching it does not differ from many 
typical specimens of vobilis, but the main branches are more slender 
than usual. 

The terminal or axial corallites are thick and swollen, porous, and 
costulate, formed exactly as in vobilis, though they average rather 
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smaller, but several of the branches have them as large as is usual 
in typical nobilis ; they vary from 3 to 5™™, the average being about 
3°5 to 4mm. 

The structures of the ewnenchyma and walls are as in nobilis. 

The lateral corallites are rather smaller than usual in that form, 
and they are mostly distinctly compressed, and have the outer lip 
less thickened, and more often incurved, so that many of the cor- 
allites are slightly boat-shaped, and the calicles elliptical ; but they 
are cut away on the upper side and have the short inner lip as in 
nobilis, 

Moreover, on some branches of the type, the calieles are not more 
compressed than often occurs on typical nobilis. This character 

zaries in this species, as in many others, and may be due to more or 
less crowding of the buds, 

This more compressed and more beaked form of the radial calicles 
is, however, the only tangible character for separating this form, even 
as a variety. 

The seeund condition, due to the partial suppression of the coral- 
lites on the under sides of some branches, is an accident of growth 
that may occur in any species. The smaller size of the branches is 
not even of varietal importance, 

Brook not only considers secunda a good species, but he puts it in 
a different group,” far removed from woedi/is, though he refers to my 
uniting these forms in 1864. Probably Brook had a different species, 
from <Australia,t which he described under the name of secunda; 
but he also quotes Dana’s description. 

My conclusion in regard to this point, in 1864, was based on a 
direct comparison of Dana's types of both forms, with a tine series 
of wobilis in the Mus. of Comp, Zodlogy. Although I have studied 
larger collections since then, I have seen no reason to change my 
opinion, 


* Brook puts secunda in his Ist subgenns, Eumadrepora, on p. 30; nobilis in 
his 6th subgenus, Tylopora, on p. 135. This is mainly an account of the slight 
difference in the size of the axial corallites. 

| Brook’s Australian specimen is said to have the radial ealicles rather distant, 
much compressed, thin-walled, tubo-nariform or dimidiate, 3-4.5™™ long, 1.2- 
1.6"™ broad ; the walls striato-reticulate, not echinulate, unless at base. Most 
of these charactersdo not apply to Dana’s secunda, especially the thin-walled, 
elongated, nariform corallites, nor would Dana’s species go in the subgenus 
Eumadrepora, as defined. 

Hence I believe it a distinct species with a superficial resemblance to secunda 
and would propose to call it secundella, sp. nov. The types are from Port Deni- 
son and Bandin Is., Australia (coll. Kent), 
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Even in 1864, I had devoted over three years to the continuous 
study of reef-corals, including all of Dana’s types, so that I was 
then very familiar with all his species, and not more likely to err 
than now, in comparing types. 

al. canelis Queleh, sp. (op. cit, p. 150, pl. ix, fig. 2), from the 
Philippines, is a very closely allied species, and perhaps will not 
prove to be distinct, when a series from that loeality can be studied. 

Brook refers the latter (with od/lis) to his subgenus Tyloporu, on 
account of the large, thick-walled axial corallites. ‘This character is 
as variable as others, and I think that Brook has given it too much 
importance in many cases, thus widely separating species that are 
closely allied, and perhaps, in some instanees, widely separating 
forms that are mere varieties of a single species, as in the case of 
secunda and nobilis. To me this species seems to be more nearly 
allied to typical Kumadreporu. 


Acropora pachycyathus Ver., sp. nov. 


Prate XXXVI. Figure 20. Prate XXXVI ©. FIGURE 5. 
Prate XXXVI F. FIGURE 6. 

Coral probably cwspitose, perhaps corymbose. Branches diver” 
gent, stont, 20-25™™ in diameter, often irregularly proliferous ; the 
terminal branehlets short, tapered, obtuse. 

Axial corallites large and swollen, (4-5™™ in diameter), with thick, 
rounded, porous walls and a rather large, deep ealicle, 2™™ in diame- 
ter. They are about 2-4™™ exsert. 

Radial corallites large, thiek, unequal in size, ascending, laterally 
sessile, very irregniarly arranged, often aggregated into uneven and 
prominent clusters. The larger ones are mostly tubular, or conic- 
tubular, with stout, enlarged bases and thick, swollen, inenrved sum- 
mits ; their small calicles open obliquely inward, so as not to be 
visible in a side view. But with these are some that are more regu- 
larly tubular, truneate at the blunt ends, with the ealiele round and 
terminal ; some af these may carry basal buds and eventually 
become axial corallites. They are from 3 to 5™™ long and 3 to 3.5™™ in 
diameter. ‘They are mostly attached for the whole length of the 
inner side, but not appressed. The inner lip is usually very short or 
absent, but may be fairly well developed. The aperture is very 
small (0.6 to 1™™) and often is almost concealed by the very thick, 
rounded outer lip, which usnally curves inward very strongly. On 
the distal part of the branchlets they are more regular in form and 
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arrangement, with the end truneate and the nearly round calicle 
opening upward. 

Among the larger radial calieles are many that are smaller, shorter, 
eonoidal or verruciform, with a very small terminal caliele, often 
less than 0.5™" in diameter. No entirely immersed ealicles oceur on 
these branches. 

Septa of the axial eorallites 12, those of the Ist eycle well devel- 
oped, the others narrower, In the radial corallites six are wide and 
six very narrow, but distinct, 

Surface of walls and canenchyma everywhere rather coarsely and 
roughly echmulate ; the granules on the distal corallites usually 
thorny or lacerate, not crowded, often in costal lines, but no costule 
are visible. “The caenenchyma is dense, 

The type (No. 6141) is a single branch with four principal divis- 
ions and several small, distal, divergent branchlets. 

Locality unknown (coll. Ward). Perhaps the rest of the speei- 
men may be in the Field Columbian Museum. 

This species is remarkable for the large, very thick-walled, closely 
adherent radial calicles, having the small apertures mostly concealed 
in a side view, by the very swollen, incurved outer lip. 

It belongs to the group Tylostoma, in Brook’s system, on account 
of the large and swollen axial corallites, but it does not have mneh 
resemblance to any other species of that group. Perhaps, in general 
appearance, it is more like .f. yonuyra than any other species. 


Acropora prolixa Ver. See p. 217. 
Madrepora prolixa Ver.. Communications Essex Inst., Salem, vol. v, p. 22, 
1866. Brook, op. cit., p. 187. 


PLATE XXXVI. FIGURES 3, 3a. PLATE XXXVI A. FIGURES 3, 3a. 
Prate XXXVI F. FIGURE 14. 


Mr. Brook (p. 187) referred this species doubtfully to his M. longi- 
eyathus (E. & H.), which he redescribed from the type. 

Our species does not agree with his deseription, nor with an 
authentie fragment of the type of Edw. & Haime, sent to the 
Mus. of Comp. Zodlogy, by Prof. Milne-Edwards himself, aud with 
whieh I had compared my type, in 1864, as then stated,* 


* Mr.Brook, in numerous instances, ignored the fact that I have had constant 
access to the types of Dana and others and that my determinations of species 
were made by comparison with types. Thus he often arrived at different 
and erroneous results. Had he kept this fact in mind, and given it due weight, 
he might have avoided several errors. k 
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I will add the following details from one of my types: 

The cœnenchyma is very finely and evenly echinulated, and 
almost without visible pores. 

The radial corallites are mostly short, verruciform, but some are 
long, tubular, tapering from a thickened base; there are also many 
small immersed ealicles, The radial calicles are all small, but they 
mostly have 12 septa, those of the second cycle being very narrow ; 
those of the first cycle meet below, as seen in sections. 

Wall of the axial calicles is thickened and rounded at the margin; 
the sides are without cost. In sections the wall is thick and nearly 
solid, and the ceenenchyma is dense. 

Ousima, No. 1686. 

It is nearer A. procumbens (Br., p. 188, pl. xxviii) than to longi- 
eyathus. It also resembles, in a general way, A. subglabra (Br.), 
and A. Ruyneré (Br.). 


Acropora stellulata Ver., sp. nov. 
Prate XXXVI C. FIGURE 3. Pare XXXVI F. Ficure 10. 

Coral arborescent, loosely and sparingly branched, with long slowly 
and regularly tapered, terete branches, which often diverge at an 
angle of 50° to 60°, The larger branches are 12 to 14™™ in diameter, 
or more; the undivided distal ones may be 70 to 100™™ long, and 
10™ in diameter, 70™™ from the end. 

The axial corallites are of moderate size (2 to 2.5™™), cylindrical, 
a little exsert, with somewhat thickened porous, strongly costulate 
walls, bearing small buds close to the end; the costule are regular, 
thin, and high. 

The radial corallites are small, tubular, squarrose, short and stand- 
ing nearly at right angles on the larger branches, but becoming 
longer and slightly ascending more distally. The larger ones on the 
distal half of the terminal branches are longer than broad (abont 
1™™ broad and 2™™ high), slightly or not at all compressed, not 
tapered, obliquely truncate, with the outer lip rounded, a little 
thickened, and slightly incurved; the inner Jip thin, Their walls are 
porous, sometimes reticulate-porous, and strongly costulate, with thin, 
high costule. Between these are scattered many smaller, short, 
tubular corallites, mostly squarrose and with reticulate walls. 

On the larger branches the corallites are of more uniform size and 
length, very squarrose, short tubular or sub-verruciform, not so high 
as broad (diameter about 1™"), with the calicle terminal and about 
0.5 broad. Wholly immersed corallites seldom appear, except a few 
on the under side of a single injured branch. 
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Six septa arc well developed and form a regular star in all the cal- 
icles, the directives being wider. In many calicles six very narrow 
septa of the second eyele are visible. 

The ceenenebyma is dense and rather closely covered with rather 
sharp rough granules, often united into linear or irregular groups, 
and also more or less covering the walls of the corallites on the 
larger brauches. 

Zanzibar, Mus. Yale Univ., type, No. 435. Received from Bos- 
ton Soc. Nat. History, as a duplicate. 

This species somewhat resembles 1, virgata (D.), the type of which 
(No, 2001) I have compared with this, A. viryata has the larger 
radial corallites stouter, more ascending, more compressed, obliquely 
truncated, with a very short inner lip, and more strongly costulate and 
echinulate walls. The corallites of the larger branches are larger, less 
squarrose, more prominent. Its canenchyma is more strongly and 
more roughly spinulose. 


Acropora tubigera (Horn). See p. 219. 


Madrepora tubigera Horn, Proc. Acad. Nat. Sei., Philad., 1860, p. 435 (non 
Queich, nec Brook). 


PLATE XXXVI. Figures 1, 2-20. PLATE XXXVI A. FIGURES 1, 2, 2a, 2. 
PLATE XXXVI F. Ficurs 8. 

Horn’s type, in the Mus, Phil. Acad. of Science, was carefully 
examined by me, many years ago, and described in my notes. Sev- 
eral fine specimens now in the Museum of Yale University and Mus, 
Comp. Zoélogy, from Singapore, were identified by me, at that time 
(1863), by direct comparison with the type. 

Tt is a common Singapore species. Many specimens were brought 
from there about 1860 to 1863, by Capt. W. H. A. Putnam, during 
several voyages to that port. These are now in the Museum of 
Comp. Zoblogy ; the Peabody Inst., Salem, Mass.; and the Yale 
Musenm. Altogether I have seen about 20 specimens of it. 

It forms somewhat irregular rounded or one-sided, much branched, 
convex clumps, up to 12 to 15 inches (300-375™") across, and 4 to 8 
inches (100-200™™) or more in height, with the proliferous terminal, 
upright branchlets rather slender, tapered, subacute, and usually ter- 
minated by a slender exsert axial corallite. 

The texture of the coral is firm, dense, almost translucent, with 
few pores, and the surface of the conenchyma is generally vermicu- 
lated or irregularly pitted, sometimes costulate, and rough with more 
or less numerous spinulose granules. 
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The main branches spread out radially from the stout, one-sided 
or subeentral base, and branch dichotomously ; the outer branches 
lie nearly in one plane, but usually do not coalesce to any consider- 
able extent. 

The under side is covered with short irregular branchlets, directed 
outwardly, and somewhat appressed, each having one or several long 
divergent, often crooked and tapered tubular axial corallites, up to 
10 to 15™™ long, and 2 to 2,5™™ in diameter. Many of these tubular 
corallites stand separately, or in clusters of 2 or 3, without any radial 
corallites upon them ; but most bear at least a few small, appressed 
radial corallites, and many terminate the small, irregular branchlets. 

The immersed corallites of the under side are scattered, not very 
small, and have a conspicuous star, 

The cenenchyma beneath is very firm and dense, translucent, and 
with a strongly vermiculated, rough surface, in many places sharply 
granulated. 

The ascending branches and branchlets of the upper side are much 
subdivided dichotomously, the divisions forming acute angles ; those 
toward the margins are often very proliferous. The smaller simple 
branches are from 5 to s™™ in diameter, and up to 20-257" long ; 
usually evenly tapered and acute. 

The axial corallites are slender (1.7 to 2™ thick), cylindrical, 
and usually considerably exsert (up to 4-6™™, rarely 10™™) ; the wall 
is moderately thick and very strong, though perforate, not swollen 
at the margin; its exterior is covered with regular and rather thin 
costule, between which there are rows of pores, in the grooves. 

The radial corallites are rather large, especially on the larger 
branches, where they are nearly immersed ; the distal radial calieles 
are about as large as the axial, or even larger. The distal radial 
corallites are short and rather openly tubular, with the summit very 
obliquely truncate, so that the inner lip is abortive, or nearly so; the 
outer lip is large, thin, often fenestrate, frequently a little narrowed 
and incurved at the tip, but often flaring somewhat. These coral- 
lites stand at angles of 30 to 45°, and are not appressed ; they are 
about 2.75 to 3™" long, and abont 2.5" broad. The wall is thin, 
porous distally, and covered with regular, sharply defined costæ. 

The calicles are all distinctly stellate ; the radial ones have six 
strong primary septa, the directives widest, and usually six very nar- 
row secondary ones. The axial corallites have six wide and subequal 
septa, usually with six very narrow ones of the second cycle. 

On the proximal part of the branches some of the corallites are 
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low, verruciform, and broad at base; others are immersed, not 
crowded, separated by coarsely and roughly echinulate and irregularly 
pitted, dense ecenenchyma ; the calicles are large and their 12 septa 
are distinet and nearly equal. 

Singapore (coll. Capt. Putnam), Nos, 1370, «, b, c, d, ete., No. 
1483, fragment of type. 


Acropora Bandensis Ver., nom. nov. 


Madrepora tubigera Quelch, op, cit., p. 161. Brook, p. 79, (non Horn). 


Probably the specimens described by Quelch and by Brook, from 
Banda, as M. tubigera were not of this species, for they say that it 
has a very porous canenchyma (“extremely porons,” Brook), while 
in the type and in all our Singapore specimens it is remarkable for 
its density and hardness. 

Brook also states that in the radial ealicles the septa of the second 
cycle are “usually not noticeable,” which is contrary to the condi- 
tion in this species. The axial corallites are also said to be labellate 
or nariform. Therefore I propose to designate the Banda form as 
A. Bandensis, with the diagnosis as given by Brook. 


Acropora tumida Verrill. 
Madrepora tumida Verrill, Synopsis Polyps and Corals North Pacific Expl. 
Exp., Comm, Essex Inst., v, p. 21, 1866. Brook, op. cit., p. 163. 
PLATE XXXVI. Ficures 11-11%. Prate XXXVI B. Figures 2, 2a, 2b. 
PLATE XXXVI F. FIGURE 3. 

This species is easily recognized by the evenness of the under sur- 
face of the partially coalesced branches, with very small immersed 
calicles, and by the short, swollen, thick-lipped corallites of the 
upper surface of the larger branches. 

On the distal parts of the upright branchlets the tumid character 
of the radial corallites is not so marked, and they are directed more 
upward, or may become somewhat appressed, but they are thick at 
the base, and taper to the summit, with the end rather squarely trun- 
cated and the terminal calicle opening upward. 

The walls are echinulo-costulate, or sharply echinulate, with the 
acute granules arranged in lines, and with very few pores. There 
are six well developed septa, and often four to six rudimentary ones. 

The axial corallite is a little exsert, rather stout (2.5 to 3™™) with 
thick walls and a small calicle with six subeqnal primary septa and 
six small secondary ones. The calicle is not larger than that of the 
radial corallites (about 1"), 


Trans. Conn. Acap., Vou. XT. 16 January, 1902. 
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A fragment of the original type, from near Hong Kong, is in the 
Yale Museum, No. 886. he rest is in the U. S. Nat. Mus. 

al. glauca (Brook) is evidently closely related to this species, and 
very hkely may be identical with it. 


Acropora turbinata (Dana) Ver. 
Madrepora surculosa, var. turbinata Dana, Zoéph., p. 446, pl. xxxii, fig. 3, 
1846, Brook, op, cit., p. 200, 1893, 
Madrepora turbinata Verrill, Bull. Mus. Comp. Zoél., i, p. 42, 1864. 
? Madrepora armata Brook, 1892; Brook, Catal., p. 100, pl. x, figs. A. B. 


PLATE XXXVI, FIGURE 6. PLATE XXXVI A. FIGURE 6. 
PLATE XXXVI F. Ficure 2. 


The type of this form, which Dana considered a marked variety 
of sureulosa, is in the Museum of Yale University, No. 2017. 

It appears to be a species quite distinct from Dana’s type of M. 
sureulosa, from the Fiji Islands, fragments of which are also in the 
Yale Musenm, No. 4181. 

This coral forms a somewhat turbinate corymbose, nearly flat 
clump, consisting of stout, divergent, ascending primary branches, 
arising from an incrusting base and rarely coalescent. The exterior 
surfaces of the outer branches, from the base up, are covered with 
numerous, small, irregular, divergent, proliferous branches, not at all 
appressed, which give the under side a rough, ragged appearance. 
These mostly vary in length from 10 to 40", the upper ones longer; 
the proliferous ones may bear branchlets 5-12" long and 4-6™™ in 
diameter, with slender exsert axial corallites, 1.5 to 5.5™ long, and 
tubular, truncate, or labiate-tubular radial corallites, with the aper- 
ture either terminal or oblique. On the lower branches are numer- 
ous immersed corallites, about 1™" in diameter, with rudimentary or 
abortive septa, as in surculosa. 

The upper side is covered with rather slender, neatly tapered, 
acute, forked or proliferous upright branchlets, their divisions rising 
at an acute angle, and nearly parallel, as is well shown in Dana’s 
general figure of this specimen, Some of them bear 6 to 10 divi- 
sions. The larger branchlets are 35 to 50™ long, often 8 to 10™™ 
thick at base, when simple or nearly so ; those toward the margins 
are compressed and stouter. 

Axial corallites are rather small and slender, about 2™™ in diameter 
and 1-2™™ exsert; walls thin, reticulate-porous, strongly costulate 5. 
septa six, narrow, the directives usually a little wider. 
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Radial corallites small, prominent, regularly arranged, not crowded, 
strongly divergent, mostly at angles of 60° to 70°, openly tubular, 
with the aperture oblique and looking upward, not compressed, nor 
appressed, inner lip adnate or abortive; outer lip prominent, nar- 
rowed distally, concave, slightly or not at all ineurved, very thin, 
fragile, reticulate-porons, regularly costulate, with thin costulæ. 
Calicles relatively large and open ; septa nearly all abortive or rudi- 
mentary; sometimes the directives alone are visible and very narrow. 

Below the middle of the branchlets and on the basal branches 
are numerous immersed calicles, 0°75 to 1™ in diameter, with rudi- 
mentary or abortive septa. 

Canenchyma very openly porous and pitted, or vermicnlate, and 
sometimes lamellose at the surface. 

Tahiti, J. D. Dana (coll. U. S5- Expl. Exped.). Yale Niis, No. 
Oli 

This species is closely allied to A. streulosa (typical), and appar- 
ently to A. corymbosa, as restricted by Brook. Compared with a 
branch of Dana’s type of surculosa from the Fiji Islands (Yale 
Mus., No. 4181), the latter has much more compact canenchyma, 
echinulate in series at the surface; the radial corallites are shorter 
with a broader, more dimidiate, and flatter outer lip, which is also 
firmer, much less porous, and more truncate, with more strongly cos- 
tulate walls; the calicles are still more widely open, but have the 
same sort of rudimentary septa. The rather large, open, immersed 
ealicles are also essentially the same, with rudimentary or abortive 
septa, but they are perhaps a little larger (1-1.20™"). 

Perhaps, with a large series, we might be obliged to reunite the 
two forms, but with the specimens that I have hitherto seen they 
seem to be as distinet as many of the recognized species of corymbose 
Aleropore. Should we unite these species, it would probably be 
necessary to unite with them, also, M. corymbosa (Brook), M. cythe- 
rea Dana, M. symimetrica Brook, and others of the same group, in 
which the radial and immersed ecalicles are not stellate, but" have 
only rudimentary septa. See below under Al. symmetrica, p. 254, 
and cytherella, p. 253. 

I cannot perceive any appreciable specific differences between 
this species and A. urmata (Brook), as described and figured by 
Brook (see below, p. 252), and think that they should probably 
be united. 
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Acropora secale (Stud.) Ver. See p. 218. 


Madrepora plantaginea Dana, Zodph., p. 459, 1846 (non Lam.). 

Madrepora secale Studer, Reise Cory. Gazelle, Monatsb. Kongl. Preuss. 
Akad. Wissens., Berlin, 1879, p. 530 (non Brook, p. 88, 1889). 

Madrepora Ceylonica Ortmann + M. remota Ort. + M. valida Ort. + M. secale 
Ort., Zoöl, Jehr., 1889, iv, pp. 506, 510, pl. xiii, fig. 6; pl. xli, fig. 3. 

M. Ceylonica Brook, op. cit., p. 162. 


PLATE XXXVI. FIGURES 14, 14a. PLATE XXXVI B. Fiaures 5, 5a. 


The large specimen from Ceylon, described by Dana, which is 
distinct from his Singapore specimens, is in the Yale Museum (coll. 
G. li. Apthorp). This is a ereseent-shaped corymbose clump, 
attached by a large, one-sided pedicel. It is about 2 feet long and 
1 foot broad, with the upper surface a little convex, the length of 
the upright branches decreasing from 75-85" in the middle to 25 
to 40™™ near the border, while the under side is inclined upward, 
The main branches are completely coalesced, so that the under side 
is a nearly even, thick plate, without any projections and with 
searcely any openings, except close to the margin, where the 
branches are reticulately joined ; the immersed calicles of the under 
side are scattered, small, six-rayed, 

The upright branches of the upper side are rather stout (mostly 
10 to 15™™), obtuse, somewhat angular, sparingly proliferous, except 
the marginal ones. They are rather close, mostly separated by 
intervals of 12 to 20™™, 

The axial corallites are rather thick and swollen, rounded, little 
exsert, with a small ealicle and thick, porous walls ; diameter, about 
3-3.5"™" 5 ealicle, about 17. The ecalicle has 12 thin, narrow, sub- 
equal septa; wall closely and finely echino-granulate, in series. 

The radial corallites are very unequal in size and form. The 
larger ones, whieh are mostly on the distal part of the branches, 
and within 25-35™" of the tip, are large, tubular, a little tapered, 
with thick walls, rounded at tip, and with a small terminal calicle. 
Many of these have a few small, radial calieles on their basal por- 
tion, and are then like incipient branches. They are 3-6™™ exsert ; 
diameter about 2.56-3™™, 

Between these, with some nearly or quite immersed calicles, are 
also many short (1-2.5""), thick, ascending or appressed, tubular 
corallites, with the outer lip thick, rounded, and often a little in- 
curved, and the calicle oblique and slightly elliptical ; the inner lip is 
short and thin, or often abortive. Wall densely and finely gran- 
ulated, with sharp granules arranged in costal striæ. 


A. E. Verrili— Corals of the Genus Acropora. 245 


Some of the radial corallites are longer (2-3"™), with the outer 
surface convex, or beat-shaped, and the calicle opening obliquely 
inward. The radial corallites have six narrow primary septa, the 
directives rather wider when the caliele is elliptical ; often 4 to 6 
rudimentary septa of the second evele are also visible. 

Point Pedro, Ceylon, 1843 (Revd Geo. H. Apthorp), No. 3063. 
(See note, p. 210.) 

This is the type-specimen on which Dana based his description of 
AW, plantaginea. It, therefore, becomes also the type of M. secale 
Studer. Studer’s M. secale was simply a new name for Dana’s 
plantaginea. Ue gave no description. According to Brook (p. 88), 
Studer’s specimens in the Berlin Museum imelude more than one 
species. He gave Singapore as the locality of his specimens. 
Therefore he probably had in mind an East Indian form, rather than 
the one from Ceylon. lowever that may be, Dana’s type, from 
Ceylon, in the Yale Museum, was the one that he described. 

The species described as JM. Ceylonica by Ortmann, and by Brook, 
with the other related forms described by Ortmann, from Ceylon, 
appear to be varieties and different stages of growth of this species. 

The specimens described by Brook, as M. seeule, are probably a 
different species, and more like A. ¢ppressa (Dana). 

In mode of growth this species resembles .f. deptocyuthus (Br), 
and also M. Guppyé (Br.). It may prove to be only a variety of 
el, effusu (Dana), to which it is very closely related, 

The specimens from Singapore, mentioned but not deseribed by 
Dana, are quite distinct, with smaller upright branches; those of 
the lewer side not forming a plate: axial corallites smaller; radial 
corallites short and swollen. One of these types is in the Yale Mns. 
(No. 2033). It is not M. seeale of Brook. I have deseribed it below 
under the name of A. seccloides, 


Acropora secaloides Ver., sp. noy. 


Madrepora plantayinea (pars) Dana, Zobph., p. 459, (non Lam., t. Brook). 
Madrepora secale (pars) anth., (non Studer). 


Prare XXXVI. FIGURES 15, 15¢. PLATE XXXVI B. FIGURES 6, Ge. 


One of the specimens that Dana named M. plantayinev, now in 
the Yale Museum, is quite distinct from the Ceylon specimen, on 
which his description was evidently based, and which has thus 
become the type of A. secale (Studer), see p. 244. The specimen 
referred to is from Singapore and apparently belongs to a species 
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that has not yet received a distinetive name, hence I propose to call 
it A. secaloides. 

It is a flat-topped corymbose clump, about 18x15 inches across 
(450x375™™"), and five inches (125™™) thick. It arises from a stout, 
short, pedicellate base. The nearly horizontal primary branches 
coalesce into a nearly solid plate subcentrally, but farther out there 
are many irregular openings, and numerous flattened, obtuse, 
appressed branchlets, with only a few small, immersed calicles, the 
surface in general appearing rather smooth, as if covered with 
plaster of Paris. 

The upper side is covered with nearly upright, moderately stout 
dichotomous branches, mostly 12-18" in diameter at base. Those 
of the central parts are 75 to 100™™ lone. They may fork two or 
three times ; most often they divide near the base into two or three 
ascending branches, and these again divide into 2 to 8 terminal 
branchlets, 25 to 50™ long. Some of them may be proliferous 
near the tip; they are mostly $ to 10™™ in diameter, little tapered, 
obtuse. 

The axial corallites are of moderate size, 2.5-8.5™, usually about 
3™™ in diameter, and 1-2™™ exsert, with the walls rather thick, com- 
pact, and finely, evenly cchinulate-granulate, not at all costulate ; 
calicle small, with 12 unequal septa. 

The larger radial corallites are short, divergent, with very thick, 
prominent, rounded onter lip, uot appressed: inner lip usually 
wholly adnate ; ealicles, rather small, .07-.08™, conspicuonsly stel- 
late, opening upward, little visible in a side view; primary septa 
well developed, secondaries narrower, but very distinct. Walls 
thiek, compact, very evenly and finely echinulate-granulate, like the 
ccenenehyma. 

Between the larger radial corallites there are many smaller ones, 
often verrnciform, with short lips, and some wholly immersed. 
On the proximal third of the branches most of the calicles are 
immersed, but stellate with 12 septa. Crenenchyma rather eompaet, 
everywhere evenly echinulate-granulate. | 

Singapore, U. S. Expl. Exped., No, 2033, Yale Mus. 

Probably this species has been included under A. secale by several 
writers. Indeed, it is quite probable that Studer himself so included 
it, for he refers to specimens of the latter from Singapore, but he 
did not describe them. It does not appear to agree with A. secale 
(Brook), non Stud., which has more appressed corallites, but it may 
be that it varies in this respect. 
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In general appearance this has some resemblance to A. calamaria 
(Br.), but the primary branches of the latter do not coalesce into a 
basal disk, at least in the type, and its branchlets are more obtuse, 
shorter and thicker, and the corallites do not agree very closely. 


Acropora fraterna Ver., sp. nov. 
PLATE XXXVI FIGURE 19. PLATE XXXVI B. FIGURE 9. 


One of the specimens in the Yale Museum labelled as M. paxil- 
ligera by Dana, differs specifically from another type-specimen, which 
agrees well with his description and figure, 

This coral forms a large, flat-topped, turbinate clump, covered 
above with stout, conoidal, subacute branches ; below, it arises from 
a stout, compact pedicel, 6 to 7 inches (150 to 175™") in diameter, 
rapidly widening upward. It is formed by large, obliquely aseend- 
ing, primary branches, which are almost completely coalesced into a 
thick mass, with only a few submarginal openings, and covered 
beneath with numerous, rather large (1.10 to 1.30™™), stellate, 
immersed cahecles, but withont any projecting branchlets nor promi- 
nent corallites. 

The npper marginal branches are stout, very obliquely divergent, 
and digitate, more or less coalesced proximally. The upright 
branches of the central portions are not crowded, clongate-conical, 
35 to 50™™ Jong, 15 to 25" in diameter at base, regularly tapered, 
subacute. 

The axial corallites are rather large, mostly 3 to 3.5™™ in diameter; 
1 to 2™™ exsert, with moderately thick, very porous walls, strongly 
costulated externally ; septa usually 12, narrow. 

The radial corallites are very unequal; the larger distal ones are 
2-3™™" exsert, abont 1.5-2"" in diameter, tubular, scarcely com- 
pressed, obliquely truneated or labellate, with a dimidiate lower lip, 
which is not thickened nor incurved, or but slightly so; inner lip 
usually pretty well developed, free, lmt thin, often entirely adnate ; 
outer walls strongly costulate, with rows of large pores between the 
costule, Septa usnally 12, the six primaries rather narrow ; the 
others almost rudimentary. 

Between the larger radial corallites there are many crowded 
smaller ones, 0.5 to 1,25™" in diameter, short-tubular, rather exsert, 
with thin, costulate walls, and an open terminal aperture, which 
may be more or less oblique. The larger corallites stand out rather 
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prominently and are sometimes squarrose, but in other cases form an 
angle of about 68°-75°. The cænenchyma is loosely porous, or reti- 
culate-porons. Immersed calicles become numerons on and between 
the bases of the branches. 

Tahiti, U. S. Expl. Expd. No. 2032. 

The A. gemmifera (Br.) grows in much the same form as this 
species, so far as the upper side is concerned, but it does not seem to 
form a solid basal disk, and its short, conical, lateral branchlets do 
not occur in this species. The corallites are quite different in form. 


Acropora Wardii Ver., sp. nov. 


Prate XXXVI. Ficure 13. Puate XXXVI B. FIGURE 4. PLarm XXXVI 
F. FIGURE 4, 


Coral a tlat-topped, corymbose clump, arising from a large, thick, 
short base, 150 to 250™" broad. The larger specimens are 18 to 20 
inches across (450 to 500"), and 100 to 125™" high. The lower 
side of the disk is composed of firmly coalesced, nearly horizontal, 
primary branches, united into a large, thick, continuous plate, 
except near the margin, where it becomes lobate; most of the under 
side is covered with epitheea, to within 50 to 70™™ of the margin, 
where the ecenenchyma is at first compact, nearly even, and finely 
granulated, but nearer to the margin it bears slightly elevated cor- 
allites, becoming more prominent close to the margin, 

The upper surface is evenly and rather closely covered with short, 
stout, often crowded and subangular, bluntly tapered, upright 
branches, the submarginal ones becoming obliqne, and those at the 
edge short, nearly horizontal, often coalesced. The central ones are 
mostly 35 to 40% high, and 15 to 20™" thick at base; they are 
mostly separated by intervals of G to 10°™, The ccnenchyma 
between their bases is covered with immersed calicles. 

The axial corallites are of moderate size, often not much larger 
than the radial ones, diameter 2.5 to 3™™, 0.5 to 1™ exsert, with a 
porous thickened wall, strongly costulate externally ; calicle small, 
about 0.75™", with 12 narrow septa. 

Radial corallites short, mostly 1.5 to 2™™, numerous, much 
crowded, with a dimidiate or auricular lower lip, which is only a 
little thickened and is strongly costulate externally, with small 
pores between the costule. The larger distal corallites are about 
1.5 to 1.7™™ thick, often short, dimidiate-tubular, scarcely, if at all, 
compressed, with the upper side cut away obliquely, so that the 
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aperture is wide-open, and looks upward and outward, and is visible 
in a side view. The inner lip is often free for a short distance, but 
usually wholly adnate. Lower down the corallites rapidly become 
shorter and the lower lip becomes a thin crescent-shaped margin, 
and at the base many calicles are wholly immersed. 

The septa are all narrow, except the directives; the six secondaries 
are often present, but very narrow; in other eases abortive. Caenen- 
chyma openly reticulate-porons. 

East Indies or Polynesia? (coll, II. A. Ward), Yale Muscnm, No. 
6151. Also m Field Columbian Mlusenm. 

In form of coral and mode of growth, this species resembles A. 
Guppyi (Brook), as figured by Brook, but the latter has stouter 
branches with much Jarger axial corallites, and the walls of the 
latter are not costulate. 

Tt has some resemblance to A. conigera (D), bat the branches are 
larger and more obtuse; the calicles are shorter, more crowded, and 
less Jabrate ; the walls are more regularly eostulate and fenestrate ; 
and the cenenchyma is finer and not so rough. 

Several specimens were in the Ward collection several years ago 
(Nos. 6118, 6120, 6151), from which the above description was made. 
That collection was afterwards sold to the Field Columbian Museum, 
A few fragments of No. 6151 are in the Museum of Yale University. 


Acropora polymorpha (Brook) Ver. 
Madrepora polymorpha Brook, Ann, and Mag. Nat. Hist., viii, p. 466, 1891. 
Catal. Mad. Brit. Mus., p. 169, 1893. 

Madrepora abrotanoides Dana, Zodph., p. 477, pl. xli, fig. 1, 1846 (ion Lam.). 

Seyeral branches from specimens labeled as M. «brotunoides by 
Dana are in the Yale Mus. (No. 4202), A eaveful study of these 
shows that they belong to two distinct species. 

That which is most fully represented is the species figured by 
Dana, One of our specimens appears to be the figured branch. It 
agrees with Brooks’ description of his M. polymorpha. 

It has unequal, compressed-nariform, thick-walled, prominent, 
divergent radial corallites, with the small, elliptical, stellate calicles 
looking obliquely upward; outer lip thick, rounded, and prominent; 
inner lip usually free for some distance. External surface of wall is 
densely and finely echinulo-granulate, not costulate. 

Between the larger corallites are many small tubular or verruci- 
fomn eorallites with a small terminal or subterminal calicle. The 
coenenchyma is compact and finely grannlated. 
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Acropora neglecta Ver., sp. nov. 


PLATE XXXVI. FIGURE 21. Prate XXXVI E. FIGURE T. 
PLATE XXXVI F. FIGURE 5. 

The other species, mixed with the last, which I have been unable 
to identify, is represented only by a single terminal branch, 137" 
in diameter, with a few short, divaricate branchlets, three arising 
at one point in one case. It was evidently arborescently branched. 

Axial corallites about 2.5™™ in diameter, and 3™™ exsert, with 
strongly costulate wall, and 12 very distinct subequal septa, the 
directives wider. : 

Radial corallites are tapered, tubular, or conoidal, ascending, not 
compressed, obliquely truncate, with the round stellate calicle looking 
upward and somewhat outward ; outer lip a little prominent, not 
much thickened, narrowed, and incurved; inner lip thin, usually free 
for a short distance, but often entirely adnate. Onter wall strongly 
costulate, with the costulze-rather coarsely echinulate, and with small 
pores in rows between the costule. 

Septa 12, unequal, but all narrow, the directives a little wider, 
There are but few small calicles between the larger, and none 
immersed. 

The larger corallites are openly arranged, much fewer than in poly- 
morpha, aud very different in the conoidal form and strongly costu- 
late exterior, The cenenchyma is irregularly and strongly pitted 
and roughly echinnlate, in series. This is a true Humadrepora 
(Brook). 

Probably this specimen was from Singapore, or that region. U. 5. 
Expl. Exped., 1846. No, 6126, Yale Mus. 


Acropora pumila Ver. 
Madrepora pumila Verrill, Comm. Essex Inst., v; p. 23, 1866. Brook, p. 166. 
PuaTE XXXVI. FIGURE 5. PLATE XXXVI A. FIGURE 5. 
PLATE XXXVI D. FIGURE 9. 

In addition to the original description, which is pretty complete, 
the following points are noted. The calicles, both axial and radial, 
are unusually small, mostly not over 0.5"™™, and some on the lower 
branchlets are immersed and still smaller, but the immersed ealicles 
are scattered and inconspicuous. On the lower branchlets the axial 
corallites are often so thickened that the calicle becomes very small, 
or almost obsolete. Some of the calicles, both radial and axial, have 
12 septa; the primaries are all rather narrow and subequal ; the 
secondaries very narrow, 
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Many of the lateral coralhtes are yerruciform or low conoidal, 
with a wide thick base. 

The ceenenchyma and walls are nearly uniformly covered with 
close, rough, not very minute granules. 

Bonin Islands, U. S. North Pacifie Expl. Exp. Yale Mus., No. 1687. 


Acropora striata Ver. 

Madrepora striata Ver., Comm. Essex Inst., v, p. 24, 1866. Brook, p. 178. 
PLaTE XXXVI. Ficures 4, 4a. Prate XXXVI A. FIGURES 4, 4u. 
Prate XXXVI F, FIGURE 7. 

This species is notable on account of the large size of the calicles 
and the thin, flaring lips of the tubular corallites, which have regu- 
larly costulate, thin walls. 

The axial and gemmiferous radial corallites are either cxsert- 
tubniar or somewhat trampet-shaped, many being distinctly widened 
distally and 2-2.5™™ in diameter, with the wide, round caliele about 
1.5"; they are often 4-5™™ long, with thin, flaring, porons edges. 

The normal radial corallites are mostly openly tubular, about 3™™ 
long, with the summit obliquely truncated and the inner lip nearly 
or quite adnate, but not at all appressed nor compressed. The onter 
lip is thin, but firm, usually somewhat excurved, so that the calicle 
is widely open (1.5™™) and looks outward and upward. The coral- 
lites mostly stand out pretty strongly, at angles of 50° to 70°, 

The septa are unusually well developed in the radial corallites ; 
the six primaries nearly or quite meet in the center, rather deep 
down in the ealicles; the directives generally unite: the secondaries 
are narrow, but usually distinct. 

The cenenchyma is firm, somewhat translucent, but with the sur- 
face irregularly pitted and sharply echinulo-granulate. 

It is a handsome, shrubby or arborescently branched species, not 
very closely allied to any other that I have seen, except A. tubigera, 
with which it has several points in common. 

Ousima, U. S5. N. Pacific Expl. Exped. Yale Mus., No. 1688. 


Acropora urceolifera Ver., sp. nov. 

Madrepora corymbosa Dana, Zoöph.. p. 456, 1846 (non Lam.). 

PLATE XXXVI D. Figure 3. Prate XXXVI E. FIGURE 6. 
PLATE XXXVI F. FIGURE 13. 

It is remarkable that no recent writer seems to have had in hand 
the species described by Dana as corymbosu. A part of the orig- 
inal type is in the Yale Mns., No. 4187, labelled in Dana's hand- 
writing. 


A. E. Verrili— Corals of the Genus Jeropord. 


It agrees well with his description. J have never met with any 
other example of the same species. It is easily recognizable on 
account of its peculiar, more or less ureeolate radial corallites, which 
have thin walls, often constricted below the aperture. 

It is very unlike the type of corymbosa described by Brook, 
which is nearly allied to A. spiciferu, A. cytherea, and A. surculosa., 
Dana states that this species is cæspitose, but our fragment is insafti- 
cient to determine the form of growth. It is a single nearly straight 
branch, 50™™ Jong and 10 in diameter, with four divergent branchlets 
arising from one side, as if it were a proliferous submarginal branch 
from the upper side of a corymbose or cæspitose clump. The 
branches are tapered, obtuse. 

Axial corallites are rather large and prominent, 3.5"™ in diameter 
and 2-3™" exsert, with thick, porons, closely echinulate walls and 
funnel-shaped calicles, abont 1.5®™ in diameter. 

Radial corallites are thin-walled, and unequal in size and form. 
The larger ones are rather large and prominent, 3°™ long and 2-2.5 
in diameter, standing mostly at angles of 45° to 60°, and sometimes 
in vertical rows. They are tubular, mostly somewhat swollen in the 
middle and rather suddenly narrowed or constricted just below the 
orifice, so as to give them an ureeolate form; but many are scarcely, 
if at all, swollen, and have the outer lip inenrved, and often slightly 
beaked, or with the edge lacerate. 

The aperture is round, oblique, and looks upward and inward. The 
corallites are not at all appressed, and the inner lip is usually free 
for some distance. The walls are thin, but firm, not costulate, but 
thickly covered with rather strong, sharp, rough spinules, sometimes 
arranged in costal rows. 

Between the larger corallites are many that are small, short- 
tubular, or verruciform, with the calicle terminal and the lips 
lacerate. 

Septa distinct, but all narrow; the secondaries often rudimentary 
or abortive. 

The ceenenchyma is firm, irregularly pitted, thickly covered with 
sharp spinules. 

Precise locality unknown, E. Indies or Indian Ocean (Dana). 

This species differs from all others known to me in the swollen 
and ureeolate form of the radial vorallites, with their spinulose walls. 

l. neglecta Ver. approaches it, in this respect, more nearly than 
any other species. ‘ 


is 
or 
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Acropora armata Ver. 


Madrepora armata Brook, op. cit., Ann. and Mag. N. Hist., x, p. 452, 1892. 
Catal. Mad., p. 100, pl. x, figs. A, B, 1898 @=A. turbinata Ver.). 


Mr. Brook considered the coral figured by Dana as varicty of his 
spicifera (p. 443, pl. 31, tigs. 6-Ge, pl. 33, figs. 4-44) identical with 
his ornata. 

This does not seem to be thie case. 

The type of Dana’s variety is in the Museum of Yale Univ., No. 
2007. It differs in the details of the corallites and canenchyma, 
though it grows in similar form. Tt also resembles A. turbinata 
in its mode of growth, but it has much smaller calicles than the 
latter, the walls and eenenchyma are much less porous, and the 
outer lip is narrower and more ascending. 

4l. turbinata agrees, therefore, very closely with Æ. armata and 
is probably identical with it, for the latter has the same spreading 
radial corallites and very porous and fragile lower lip as turbinata. 
But Dana’s variety has an ascending or almost appressed outer lip, 
which is compact and strong, though thin, and the corallites and eali- 
cles are decidedly smaller. I propose to call the latter A. cytherella, 


Acropora cytherella Ver., sp. noy. 
Madrepora spicifera (var.) Dana, Zobph., p. 443, pl. xxxi, figs. 6-6e, pl. xxxiii, 
figs. 4-40. 


PLatE XXXVI. FIGURE 7. PLATE XXXVI A. FIGURE 7. 
PLATE XXXVI F. FIGURE 1. 


The coral is vase-shape or salver form, from a stout pedicel, and 
the under surface of the coalesced branches is covered with diver- 
gent calicles and dwarfed branchiets in the type, as figured by Dana. 

The branches of the upper side are Slender and very proliferous 
distally, mostly 25 to 35™™ long, The axial corallites are about 2°™ 
in diameter and 2-3™™" exsert, cylindrical, with firm, finely and 
regularly costulate walls. 

Radial corallites dimidiate-tubular, elongate, 2-3™", strongly 
ascending, not’ truly appressed; outer lip long, thin, but not fragile, 
half-round, with the aperture very oblique; inner lip thin, often 
free to some extent, but mostly adnate; wall finely and regularly 
costulate with a few very small pores in the grooves. Ccnenchyma 
irregularly and roughly pitted, and spinulose, rather firm. 

Calicles small, 0.5 to 0.8", Septa distinet, but narrow, in the 
axial corallites, usually 6, sometimes 12; all nearly abortive in the 
radial calicles. 


254 A. E. Verrill— Corals of the Genus Acropora. 


Fiji Is., U. S. Expl. Exped., No. 2007. 

This is not identical with A. armatu, as supposed by Brook. See 
remarks under the latter, above. 

It is closely allied to cl. suremlose and A. cytherea, but has much 
smaller corallites and ealicles than either of those species, and differs 
in other ways. 

In the very numerous, small and slender upright branchlets this 
species resembles A. areuata (Br.), to which it appears to be nearly 
allied. 


Acropora symmetrica (Brook) Ver. 


Madrepora symmetrica Brook, p. 94, pl. xv, 1893. 
¢=Madrepora corymbosa (pars, Lam.). Restricted by Brook, p. 97. 
2= Madrepora surculosa Dana, var., p. 445. 


PLATE XXXVI. FIGURE 8. PLATE XXXVI A. FIGURE 8. 


A large specimen from Zanzibar, in the Yale Mus., seems to agree 
closely with Brook’s type, as described and figured, but is rather 
more proliferous beneath and has somewhat longer upright superior 
branchlets. 

Our specimen is a broad, flat-topped corymbose coral, with a 
stout pedicel, nearer to one side. It measnres about 16x18 inehes, or 
400x450™™, across the top. 

The free part of the disk, beneath, on the widest side, is 12 inches, 
or 300", Diameter of pedicel, 3.5 inches, or 88". The disk is 
composed of intricately coalesced branches, with numerous rounded 
openings, J2-30™" or more in diameter. The under side is covered 
with an abundance of short, irregular branchlets, more or less 
appressed toward the margins, giving it a rough appearance. They 
spread nearly at right angles on and near the pedicel, and are cov- 
ered like the ecanenchyma with large immersed calicles and others 
that are short and appressed. 

The upper side is thickly covered with rather slender, acute, fur- 
cate and proliferous branehes, upright in the middle and curved out- 
ward and upward toward the margins, so as to rise to about one 
general level. Many of them are 70 to s0™™ long, with the branchlets 
mostly 25 to 50™ long, and mostly about 6 to 8™™ in diameter, but 
often with shorter distal ones, 5-10" long. They are mostly sep- 
arated by spaces of 10 to 20™™ at tips. 

The axial corallites are slender, about 1.3 to 1.5%" in diameter, and 
1 to 3™™ exsert. They have a rather thin but firm, costulate wall ; 
septa usually only six, and all narrow. 
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The normal distal radial corallites are ascending and loosely 
imbricated distally, round, dimidiate-tubular, with an clongated, 
straight, slightly incurved, or a little flaring, hollow lower lip, which 
is sometimes very slightly thickened ; its edge is obtuse and dentic- 
ulate ; wall strongly costulate with rows of pores in the grooves ; 
inner lip thin, mostly adnate. 

The ealicles are rather large, about 1™ in diameter, round or 
nearly so, and look upward and slightly outward. 

Lower down, the lower lip rapidly becomes shorter and mostly 
disappears ou the bases of the branchlets and on the larger branches, 
where open immersed calicles are numerous and conspicuous ; they 
are usually at least 1™™ in diameter. 

Septa in all the radial calicles are nearly all abortive or rndimen- 
tary ; often two very narrow directives are alone present ; in other 
cases + or more additional rudimentary ones can be seen with a lens, 
especially in the immersed calicles. 

Conenchyma is roughly aud irregularly reticulately pitted and 
vermiculate, and with rongh echinulations in series. 

Zanzibar. No. 79. Exchange, from Peabody Inst., Salem. 
Branches of other specimens, with longer branchlets, from Mozam- 
bique, are in the collection. 

Althoneh this specimen appears to be identical with A. symmeetricu, 
I have described it pretty fully, to show its probable identity with 
A. surculosa Dana. 

I have compared it directly with Dana’s original types of the 
latter in the Yale Museum, and can find no tangible differences 
between it and No. 4178, from Tahiti, and others, in the details of 
the corallites. The walls, lips, calicles, and septa are identical, 
except that the calicles of the Tahiti specimen may be in part a 
trifle smaller, and the branchlets that I have at hand are also a little 
smaller, but they do not differ so much as do those from contiguous 
parts of our specimen. , 

The somewhat greater length of the upright branches of the 
upper side and the abundance of imperfect proliferons branchlets 
on the lower side, are the only noticeable differences, 

These are both very variable characters in corymbose corals of 
this group. Therefore I believe that the two forms should be 
united. 

The above description may be considered as essentially a deserip- 
tion of A. sureulosa, as to the details of the corallites, calicles, and 
eceenenchyma. 
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Tt is certain that several of the forms admitted as “species” by 
Brook in this group are very closely related, and perhaps ave mere 
local or growth-varicties of one species. The A. corymbosa (Lam.) 
as restricted and described by Brook, from the type, with its several 
varieties, belongs to this series, and bears the earliest name. 

Tt seems to me probable that a careful study of a good series of 
specimens would compel us to unite sf. sureulosa, A. turbinata, A. 
armata, amd A. symmetrica as varieties of L. corymbosa. It may 
also become necessary to unite with these cl. cytherea and A. eythe- 
rella, as somewhat more marked varieties, 

All these forms are essentially alike in form and mode of growth ; 
in the structure of the eorallites; and especially in the rudimentary 
condition of the septa. All have an abundance of rather large, 
open, immersed ealieles on the larger branches. 

Brook juts all these forms in section C of his subgenus Poly- 
stachys, but he puts sureulosa in subseetion c, and the,rest in sub- 
section @. I can see no grounds whatever for this distinetion; more- 
over these forms do not, as a rule, conform with the characters 
given by him for his seetion O. 

Some of the forms referred to corymbosa by Klunzinger (as his 
fig. 1, pl. iv, and tig. 2, pl. 1) seem to me very different from the 
corymbosa of Brook (after Lam.), although admitted by Brook, with- 
out question, in his synonymy. 

As photographed by Kiz., the radial corallites are speading and 
have a deeidedly thickened onter lip, while Brook states the outer 
lip is “ half-tubular or labellate ” and “ very fragile.” Moreover the 
Red Sea form is represented as having much larger and stouter 
branches than the type. 

This stout-branehed Red Sea form, with thickened walls and stout 
lip to the eorallites, seems to me a distinct speeies. I have examined 
several specimens of this sort, from the Red Sea, but have not seen 
a good series. 

For the same reason, I have not thought it desirable, at this time, 
to formally unite all the forms, mentioned above, as varieties under 
A. corymbosa, for of some of them I have seen only single examples. 
Far better series are doubtless to be seen in the British Museum and 
probably, also, in the large collections of Sonth Pacific corals recently 
added to the Mus. Comp. Zoölogy by Mr. A. Agassiz, but which I 
have not yet seen. l 

The M. corymbosa of Dana is a very different species. See A. 
urceolifera, p. 251. 


or 
aT 
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Acropora millepora (Ehr.), aud var. squamosa (Brook). 
Madrepora mitlepora Brook, op. cit., p. 116, 1893. Dana, Zodph., v». 446, pl. 
xxxiii, fig, 2, 1846. 
Madrepora squomosa Brook, Aun, and Mag. N. H.. x, p. 463, 1892; op. cit., 
i Wei mie Ses, a 1B 


Brook has redeseribed the type of Ehrenberg. He considered it 
distinct from the M. millepora of Dana, and described, as a new 
species (A. squamosa), the form that he identified with Dana’s. 
To me, the differences mentioned seem trivial and not of specific 
valne. 

In either case, Dana apparently had both forms in view when 
he described his W. méllepora. Portions of the types of his 
species of that name are in the Yale Museum, and also a good series 
of specimens of this species received from Singapore (coll. Capt. W. 
H. A. Putnam). 

Several of the latter agree with the A. sguamosa (Brook), but I 
cannot distinguish them as more than a slightly marked variety of 
A. millepora. 

I think it probable, also, that A. subulata is only a longer- 
branched variety of A. convexa. 


Acropora nasuta (Dana) Ver. 


Madrepora nasuta Dana, Zodph., p. 453, pl. xxxiv, fig. 2, 1846, 

Madrepora nasuta and var. crassilabia Brook, op. cit., pp. 73, T4, 1898. 

One of Dana’s types is in the Museum of Yale University (No. 
2026, and 4187, branches), as well as other similar specimens from 
different sources. It is the form described as var. crassilabia by 
Brook. 

This type forms a rounded, convex, thick clump of divergent 
branches and branchlets, which show no tendency to coalesee or 
form a basal disk. The marginal branches are divergent, stout, and 
shorter than the others, In these respects it agrees with Dana’s 
figure, but not with the larger specimen that he described. 

The radial corallites are prominent, compressed, and truly nariform, 
as well deseribed by Dana. The lower lip is elongated, narrowed, 
imeurved, and decidedly thickened, as in the type of crassilabia. 
The edge of the lip is usually lacerate and rough. The walls are 
finely echino-costulate. The ealicles are elliptical, with 12 septa, 
more conspicuous in the immersed ealicles of the bases of the 
branches. Tahiti (Dana). 


Trans. Conn. Acap., VoL. XI.. 17 JANUARY, 1902. 
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Acropora cucullata Ver., sp. nov. 

PuatE XXXVI D. FIGURES 8, 8a. PLATE XXXVI E. Ficure 1. 

The coral forms a broad, flat-topped, corymbose clump, covered 
with rather long, moderately stout, npright, dichotomous, and more 
or less proliferons branches, those toward the margin arching out- 
ward at the base; on the under side usually with numerous diver- 
gent, abortive branchlets. 

The upright branches are mostly 8 to 10™™ in diameter, and 35 to 
50™™ or more long, round, or subangnlar when crowded, little 
tapered to near the ends, which are rapidly narrowed and a little 
obtuse. 

Axial corallites moderately thick, abont 2.5™™, scarcely exsert ; 
wall thick, porous, rounded, costulate, with many pores between the 
costule. 

Radial corallites unequal; the larger normal ones are large, prom- 
inent, about 2.5-3™ long, 2-2.5"" broad, divergent at angles of 
45°-70°, a little compressed, arched-nariform or cucullate, with the 
wall thickened and convex on the middle of the outer side, and the 
thick, obtuse outer lip arched and incnrved, so as to produce a 
hooded form on many of the larger corallites. The edge of the lip 
is thin and lacerate. Between these are many smaller, short, open 
tubular or snbnariform corallites, with thin lacerate lips, and also 
many that are immersed, with wide, deep calicles, 1-1.10™" in 
diameter. 

The septa are all narrow, and part of them are often rudimentary. 
In the larger radial corallites the directives are more distinct, bnt 
ten other snbeqtal narrow septa are usually visible. In the im- 
mersed calicles they are mostly obsolete, or nearly so, except the 
directives, which may meet in the middle, in some cases. But many 
calicles occur in which all six primary septa are well developed, deep 
down in the calicle ; others oceur with 12 distinct, equal septa, at 
the edge. 

Many of the upright branches also bear more or less numerous 
gemmiferous corallites, rather longer and larger than the normal 
` radial ones, abont 4™™ long and 2.5™™ broad. These are also at first 
cucullate with a thick, arched onter lip, and bear 1-4 small, arched 
corallites ; some may later become more evenly tubular, like the 
axial corallites. All the corallites have finely costulate walls. 

Immersed corallites are abundant on the primary branches; less 
numerous beneath. The canenchyma is porous, with numerous, 


elongated pits, and roughly echinulate. 
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Indo-Pacific (coll. Ward), No, 6130, Yale Museum. Also Field 
Columbian Museum. ‘This species is somewhat allied to A. nusuta, 
bat is different, not only in growth, but the corallites are more 
arched and ineurved ; the walls are more finely costulate and not so 
rough; the septa are less developed; and the texture more porous, 

In mode of growth and form of branehes it resembles A. Aventd? 
(Br.) and A. obseure (Br.), but neither of those species have the pecu- 
liar form and structure of radial corallites seen in this. 


Acropora paniculata Ver., sp. nov. 
PLaTe XXXVI D. Ficures 7, 10, 10. Prate XXXVI E. FIGURE 5. 


Coral mueh branehed, forming small dense clumps, 150 to 200™™ 
high and broad, in which the principal branehes, which are 12 to 
15™™ in diameter at base, are repeatedly forked ; branches proli- 
ferous on all sides, with slender aseending or somewhat excurved 
branchlets of different lengths, thus produeing panicle-like groups of 
branchlets. The terminal branchlets may be 20 to 40™ long, and 
3 to 5™™ in diameter, tapered, aente, often bearing 1-3 long, exsert, 
tubular corallites, besides the axial one, 

The axial corallite is slender and exsert, about 1.5™" wide and 3 to 
5™™ long, with a thin strongly costnlate wall and a regular 12-raved 
ealiele. 

The exsert, tubular, lateral gemmiferous calicles may be 6 to 8™™ 
long and 1,5™™ in diameter, with 1-3 small basal buds, and eostulate 
wall; the ealicle is ronnd and terminal, as in the axial one, with 12 
distinet septa; some of them are slightly larger or clavate distally. 

The normal radial corallites are prominent, ascending, elongate- 
tubular, obliquely truncate, nearly as large as the axial ones, with 
round ealicles ; the more distal ones usually have the inner lip free 
for some distance and the end only slightly obliquely truncated, 
with thin, porous, but firm, costulate walls ; those lower down have 
the inner lip adnate, or nearly so, and the aperture more oblique, 
with the lower lip a little prolonged, and sometimes a_ little 
thickened; some of them are slightly wider distally; all are strongly 
costulate. 

On the bases of the branches they become short-tubular, or yerru- 
ciform, and many are entirely immersed; these have calicles about 
1™™ in diameter, with 12 narrow septa. 

The conenchyma is firm, sparingly porous, irregularly pitted, 
sparsely covered with minute, sharp granules. 
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Fiji Islands (?) or Tahiti, Yale Museum (coll. Mrs. Mills), No. 3810. 

This species has some resemblance to A. tubigera, but the form of 
the radial corallites is different and it lacks the numerons long, 
tubular, clustered, exsert corallites of the outer branches. The tex- 
ture of the ecenenchyma is also different and less compact. The 
mode of branching is similar, and both have similar costulate walls 
and stellate calieles. 

It also has some resemblance to A. delicatula (Br., pl. xxviii), but 
the latter is more snffruticose, with more profuse and more slender 
branchlets. The tubular corallites are longer and more numerons. 


Acropora acuminata Ver. 


Madrepora acuminata Ver., Bull. Mus. Comp. Zodl., i, p. 40, 1864. Brook, 
op. cit, p. 88, 1893. 


PLATE XNXVID. Ficure 5. PLATE XXXVI E Ficure 2. 
Prats XXNVI F. FIGURE 11, 


This arborescent species branches much like some specimens of A. 
muricata, var. cervicornis. The long branches are apt to arise 
several near together and diverge widely, tapering very gradually. 
The larger branches are abont 20 to 307" in diameter and 150 to 
250™™ long. 

The axial corallites are of moderate size, not swollen. The normal 
radial corallites are mostly of one form but unequal in size, widely 
divergent, mostly standing at angles of 60° to 80°, sometimes 90°. 
They are mostly rather large, 2 to 2.2™" in diameter, and abont the 
same in length, or 2 to 2.75™™, with rather open, nearly round cali- 
cles, 1 to 1.2™™ In diameter, looking outward and upward. 

The corallites are regularly short tubular, with the end very 
obliquely truncated or dimidiate and often slightly enlarged, rarely 
a little compressed. Outer lip a little thickened, often slightly 
ineurved, obtnsely rounded; inner lip thin, the free part not half as 
long as the onter lip. Wall firm, strongly costulate, with small 
pores in the grooves. Between the large corallites there are many 
small ones of similar form, but with the ealiele less oblique and lips 
thinner. i 

On the large branehes there are also, in some cases, many longer, 
spreading, gemmiferous, tubular eorallites, with the caliele more 
nearly or quite terminal. The larger of these are nearly like the 
trne axial corallites in form, about 3-4™™ long, and 2.25—2.75™™ in 
diameter; they mostly bear only 1-4 very small basal calicles. The 
walls are roughly and strongly costulate. 
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Septa very narrow in all the calicles : usually there are six narrow 
primaries, the directives a trifle wider; sometimes a few rudimeutary 
secondaries are also present. 

Cenenchyma irregularly and roughly pitted, or vermiculate aud 
echinulate. 

Kingsmills Islands (coll. A. Garrett). Received from the Mus. 
Comp. Zoöl. No. 1007. 

The above description is from one of the original types. In 
general appearance and mode of growth it considerably resembles 
al, grandis (Brook) and A. intermedia (Brook), as figured by Brook 
(op. cit., pl. i), but the corallites of both these are quite different, | 
being small and with a more nearly terminal aperture than in our 
species. 


Acropora Ehrenbergii (E. and Haime) var. scandens ? 
? Madrepora Ehvenbergii Edw. and Haime, Hist. Corall., iii, p. 143. 
¢ Madrepora scandens Klunz., Corall, Rothen Meeres, ii, p. 26, pl. ii, fig. 6. 
pl. iv, fig. 3, pl. ix, fig. 21. Brook, p 48. 
Prats XXXVI D: FIGURE 6. PLATE XXXVI E. FIGURE 3. 

A large and fine specinen, apparently of this species, but not 
agreeing very closely with the deseriptions, was studied by me. 
It was formerly in the Ward collection. 

Ít consists of a very large, one-sided, irregularly reticulated coral- 
lum, about three feet (900™™) broad and two feet (600™) high. It 
arises obliquely from a stout pedicel. The main branches, which are 
25-62" jn diameter, diverge and: rapidly subdivide into smaller 
branches, which are very proliferous, the branches being arranged 
somewhat in one plane, The distal small branches rise up very 
obliquely and have tapering tips; many small, short, proliferous 
branches, with similar tips are scattered over the upper side of the 
frond. On the under side the branches coalesce into an open reti- 
culum, with large, anequal and very irregular meshes, 75 to 100™™ 
long and 25 to 38™™ wide. 

The larger basal branches bear divaricate, conical branchlets, 10 
to 20™" long, 5 to 10™" thick, and others 50™ or more long, and 12 
to 15™™ thick, which are proliferous and bear smaller divaricate, 
conical branchlets, 5 to 12™™ long. These small, conical branchlets 
have a large, conical axial corallite, often 5 to 12" Jong and 3 to 5™™ 
in diameter at base. They are covered with round, short-tubular, 
obliquely trincate corallites standing at about 45°, with a round, open 
ealicle; outer lip thickened, obtuse. 
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Septa 12, all narrow, the directives a little wider. On the larger 
branches are scattered rather large, open ealicles, about 1™™ in 
diameter. Some of the calicles have a long acuminate outer lip 

Cwnenchyma firm, rough, irregularly and roughly pitted, and 
rudely echinulate. 

On the upper branches the larger radial corallites are divaricate, 
tubular, obliquely truncate, with the calicles opening outward, and 
with a short, thick, rounded onter lip. 

Red Sea ? (coll, Ward), probably now in the Field Columbian 
Museum. Fragments are in the Yale Musenm. No. 6139. 


EXPLANATION OF PLATES XXXVI-XXXVI F. 
ETATEEN NNN 


[All the figures on this plate are natural size. ] 


Figure 1.—Acropora tubigera Horn, Branchlet from the original type. P. 239. 
No, 1483. 

Figure 2.—The same. Upright branch from a Singapore specimen. No. 1870. 

Figures 2a, 2b.—The same specimen.  Proliferous tubular corallites and 
branchlets from the outer and lower sides, 

Figures 3, 8¢.—Acroporau protiva Ver, Branchlets from the type. No. 1686. 
12h Bc 

Figures 4, 4a.—<Acropora striata Ver, Branchlets from the type. No. 1688. 
Ie Rave 

Figure 5.—Acropora pumila Ver. Branchlet from the type. No. 1687. P. 250. 

Figure 6.—Acropora turbinata (Dana). Proliferous upright branch from the 
type: No. 2017. Py 242) 

Figure 7.—Aecropora cytherella Ver., sp. nov. An upright branchlet from the 
bye we Nome UUme 1 ss 

Figure 8,—Aecropora symimetrica (Br.). An upright branchlet from a Zanzibar 
specimen. No, 79. P. 24. 

Figure 9.—Acroporu dissimilis Ver., sp. nov. A terminal branchlet from the 
type. No, 4341. P. 226. 

Figure 10,—Acrepora austera (Dana). A terminal branchlet from the type. No. 
EON be 220s 

Figures 11, lla, 11b.—Aeropora tumida Ver. Branchlets from the type. No. 
S80 T P. 241. 

Figure 12.—Aeroporu digitifera (Dana). A terminal branch from the type. 
No. 430. P. 228. 

Figure 13.—Acropora Wardii Ver., sp. nov. An upright branchlet from the 
type. No. 6151. P. 248, 

Figure 14.—Aeropore secale (Stud.). Distal part of an upright branchlet of the 
type. Ceylon. No, 38063. P. 244. 
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Figures 15, 15a.—Acropora secatoides Ver., sp. nov, Distal and middle portions 
of two upright branchlets of the type. No. 2033. P. 245. 

Figures 16, 16¢.—Acropora effusa (Dana). Two upright branchlets from the 
type. No. 3063. P. 229. 

Figure 17.—Aeropora acerveta (Dana). An upright branchlet from the type. 
No. 4185. P. 220. 

Fignré 18.— Acropora fraterna Ver., sp. nov. Distal part of an upright 
branchlet from the type. No, 2032. P. 247. 

Figure 19.—Aeropora indurata Ver., sp. nov, Branch from the type. No. 
6155. P. 230. 

Figure 20.—Acropora pachycyathus Ver., sp. nov. Branches from the type. 
No, 6141. P. 236. 

Figure 21,—Avcropore neglecta Ver., sp. nov. A terminal branch of the type. 
No. 6126. P. 250. 

Figure 22.—lcropora appressea (Ehr., Dana). Branchlet. ł. P. 222. 


PLATE XXXVI A. 
[All the figures on this plate are enlarged about two diameters. ] 


Figure 1.—Acroporu tubigera (Horn). A branchlet from an outer upright 
branch of the type. No, 1483. P. 289. 

Figure 2.—The same. Distal part of an upright branch from a Singapore speci- 
men. No. 1370. x2, 

Figures 24, 20.—The same specimen. Proliferons branchlets from the lower 
side of a lateral branch. x 2. 

Figures 3, 3a.—Aeropora prolixa Ver. Branches from the type. No. 1686. 
zae IE RBM 

Figures 4, 4a.—Acropora striata Ver. Branches from the type. No. 1688. 
Sey 1a Saul 

Figure 5.—<Acropora pumila Ver, A branchlet from the type. No, 1687, x2. 
Eo! 

Figure 6.—Acropore turbinata (Dana). A proliferous upright branch from the 
pes Mi, AD, Sg IE, BES 

Figure 7.—Acropora cytheretla Ver, A proliferous upright branch from the 
type, Nor 200%. x2) P. 253, 

Figure 8.—Acropora symmetrica (Brook). An upright branch from No, 79. 
x2, P325. 

Figure 9.—<Acropora dissimilis Ver. (=M. echidna D.) A terminal branch of 
the type. "No. 4341. x2. P. 226. 


PLaTE XXXVI B. 
{All the figures on this plate are enlarged about two diameters. ] 


Figure 1.—Acropora austera (Dana), A terminal branchlet from the type. No. 
4190, P. 226. 

Figures 2, 2a, 2b.—Acropora tumida Ver, Portions of the type. No. 886. x2. 
P. 241. 

Figure 3.—Acropora digitifera (Dana). A branch from the type. No, 430. x2. 
P2929, 
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Figure 4.—Acropora Wardii Ver. An upright branchlet from the type. No, 
6151, x2. P. 248. 

Figure 5.—Acropora secale Stud. The distal part of upright branches from 
the type of Dana. No. 30638. x2. P. 244. 

Figures 6, 6¢.—Acropora secaloides Ver. Distal and middle portions of two 
upright branches of the type. No. 2033. x2. P. 240. 

Figures 7, T7¢@.—<Acropora effusa (Dana). Two upright branches of the type. 
No. 3063. x2. P. 229. 

Figure 8.—<Acropora acerrata Dana. An upright branch of the type. No. 4185. 
Xo ley. eld), 

Figure 9.— Acropora fruterna Ver. Distal part of an upright branch of the 
type. Nor 2032, x2. e 

Figure 10.—Acropora appressa (Dana). Branchlet. x2. P. 222. 


Puate XXXVI C. 
| All figures on this plate are enlarged about two diameters. ] 


Figure 1.—Acropora microphlhalma Ver. A small branch from the type. No. 
Tite x2. PRS 

Figure 2.—Acropora diffusa Ver, Portion of one of the types. No. 1805. x2. 
12, Baksh 

Figure 3.—\cropora stellulata Ver., sp. nov. Part of a branch of the type. 
Wa. 430. Soe le, Batch 

Figure 4.—Acropora Luzonica Ver., sp. nov. Portion of a branch of the type. 
No, 1809" x12. PB. 2381) 

Figure 5.—Acropora pachyeyathus Ver., sp. nov. A branch of the type. No. 
6141. xis. P. 236. 

Figure 6.—Acropora indurata Ver., sp. nov. A branch of the type. No. 6155. 
x18. P. 230. 


Prate XXXVI D. 
{All the figures on this plate are natural size, except 1a, 24, 9, 10, 104, 11.] 


Figure 1,—Millepora nitida Ver. Part of one of the types. No. 1458. 4, P. 197. 

Figure la.—The same specimen. Surface. x0. 

Figure 2.—Mitlepora Braziltiensis Ver, Part of a branch of one of the types. 
No, 1461. 4. P. 197. 

Fignre 2¢.—The same specimen. Portion of the surface. x 5. 


Figure 3.—Acropora urecolifera Ver., sp. nov. Branch of the type. No, 4187. 


ay le, Bil 
Figure 4.— Acropora appiessa Ehr. Branches from Dana’s type. No. 2029. 1. 
E 220. 


Figure 5,—Aeropora acuminata Ver, Part of one of the types. No, 1007. +. 
Je, SOW), 

Figure 6,—Acropora Ehrenbergii, var. scandens? Klz. Branch from No, 6139. 
+ PRG 

Figure T.—Acropora paniculata Ver., sp. nov. One of the onter branches of 
the type. No. 3810. J. P. 259. 
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Figure 8.—Acropora cucuttuta Ver., sp. nov. Two curved upright branches 
from near the margin of the type, 8¢. A marginal branch from the under 
side. No. 6130. 4. P. 258. 

Figure 9,—Aeropora pumita Ver, A branchlet from the type. No. 1687. 
x2ts. PB. 250. 

Figures 10, 10¢.—Aecropore paniculata Ver., sp. nov. Portions of branchlets 
from the type. No, 8810. x2. P. 259. 

Figure 11.—Acropora effusa (Dana). Part of a branchlet of the type. No. 
30697 xer F R20. 


PLATE XXXVI E. 


Figure 1.—Acropora cucullata Ver., sp. nov. Two ascending branchlets of 
upper side of type. No. 6130. x2. P. 258, 

Figure 2.—Acropore acuminata Ver. Part of a branch of type. No. 1007. x2. 
P. 260. 

Figure 3.—<Acropora Khienbergii, var. scandens 7 (Kiz.), Branch of No. 6189. 
x1%. P 261. 

Fignre 4.—Acropora appressa (Ehr.). Branches of Dana’s type. No. 2029. x 13. 
EES 

Figure 5.—Acropora paniculata Ver., sp. nov. Terminal branchlet of the type. 
No. 3810. xie- P. 359. 

Figure 6.—Acropora urceolifera Ver., sp. nov. Branch of the type. No. 4187. 
SoS, Taenia 

Figure 7.— Acropora negtecta Ver., sp. nov. Distal part of branch of the type. 
NomOl2b0 T E 250. 


Prats NX XVE 


Figure 1.—Acropovra cytherella Ver., sp. nov. Branchlets of type. No. 2007. 
x22, P. 253. 

Figure ?.— Acropora turbinata (Dana). Branchlets of the type. No. 2017. x22, 
P, 242. 

Figure 3.—Acropora tumida Ver. Branchlet of type. No. 886. x22. P. 241. 

Figure 4.—dAeropora Wardii Ver., sp. nov. Part of tip of upright superior 
branchlet of type. No. 6151. x22. E, 248. 

Figure 5.—Acropora neglecta Ver., sp. nov, Part of branch of type with small 
lateral branchlet. No. 6126. x23. P. 250. 

Figure 6.—Acropora pachycyathus Ver., sp. nov, Portion of type. No. 6141. 
x23, P. 236. 

Figure 7.—Acropora striata Ver. Part of a branch of the type. No. 1686. 

X2 RB 2i 

Figure 8.— Acropora tubigera (Horn). Branchlets of a typical specimen. No. 
Wasi, T ER 

Figure 9.—Acropora Luzonica Ver., sp. nov, Portion of a branch of the type. 
No, 1809, x22. P. 281. 

Figure 10.—Acropora stellulata Ver., sp. nov. Portion of a branch of the type. 
No, 435. x38. P. 238. 
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Figure 11.—Acropora acuminata Ver. Portion of a branch of a cotype. No. 
OO aer 1a O0: 

Figure 12.—Acropora indurata Ver., sp. nov. Small branchlet of the type. 
No. 6155. x23. P. 280. 

Figure 13.—Acropora urccolifera Ver., sp. nov. Tip of branch of the type 
No. 4187. 22. P. 25l. 

Figure 14.—Acropora prolixa Ver. Branchlet of the type. No. 1686. x22. 
IE Bin 

Figure 15,—Acropora microphthalma Ver. Branch of the type. No. 774. x3. 
P. 2382. 

Figure 16.—Acropora diffusa Ver. Portion of a branch of a cotype. No. 1808. 
Bab Jp BEI 


ADDENDA. 
Acropora effusa (Dana), see p. 229, and A, secale (Stud.), see p. 244. 


Under these species I mentioned that they are closely allied, as 
shown by the types. 

A later comparison of the types, with reference to their relation- 
ship, shows that, judging from these two specimens, they cannot 
properly be united, although they agree in mode of growth and some 
other characters. 

The corallites show very evident differences without transitional 
forms. The axial corallites of secale are distinctly larger, through- 
out, than in effusa, and have thicker walls. ‘The radial corailites are 
larger, more unequal, and more prominent; the larger ones are more 
tubular, with thicker walls, and a more nearly terminal ealicle. In 
effusa they are more obliquely truncated with a shorter inner lip 
and more oblique ealicle. 

Of course, a large series might serve to fill the gap between them, 
but for the present they seem as distinct as most of the related 
species. ‘The types are both from Point Pedro, Ceylon. 


ERRATA. 


Page 184, line 6 from bottom, for Millipora read Millepora. 

Page 229, line 19,add PL. xxxvi. Fic. 22; and Pr. xxxvi B. Fie. 10. 
Pacer omine, add Eraras D Erea 

Page 244, line 8, omit Fic, 5@ and 14a. 


